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This thesis examines the research problem of the impact of functional diversity on 
innovation. Functional diversity within a group can be found either in the 
specialization of each individual (dominant function diversity) or in the range of 
functions that each individual can handle (intrapersonal functional diversity). A review 
of the literature suggests that functional diversity can foster innovation but no 
comprehensive empirical study has been carried out to understand the effective impact 
of each concept. In addition, the human resources characteristics of the firm have 
barely been considered as an important factor affecting the impact of functional 
diversity on innovation.  
 
The argument advanced herein suggests that functional diversity within the 
management staff of small and medium enterprises has a positive impact on innovation 
but, different concepts of functional diversity must be considered depending on the 
size and the growth of the company. Two issues are of concern in this thesis: first, do 
different concepts of functional diversity have different impact on innovation? Second, 
under what circumstances should one concept or the other be taken into account to 
foster innovation in a company? The research focuses on two different concepts of 
functional diversity used in the literature, intrapersonal functional diversity and 
dominant function diversity. Their respective impact on the innovation process is 
tested empirically with data drawn from mailed questionnaires. Statistical analyses are 
conducted to study the evolution of the effect of these two types of functional diversity 
on innovation according to the human resources size and the growth of the firm. The 
  v
relevance of these concepts for small and medium enterprises is discussed according to 
their size and their growth. 
 
The foundation of the research process is a two phase research methodology: (i) 
literature based development of survey instrument for measuring functional diversity 
and innovation performance; (ii) large sample survey of 500 SMEs in Singapore.  
 
Survey findings suggest that (i) intrapersonal functional diversity of the management 
staff has a positive impact on the firm’s innovative performance; (ii) the smaller the 
firm is, the stronger is the impact of intrapersonal functional diversity on innovation; 
(iii) dominant function diversity has no significant impact on innovation; (iv) in a staff 
reduction environment firms should focus on intrapersonal functional diversity of the 
management staff in order to foster innovation. 
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Chapter 1 Introduction 
 
1.1 Research background 
Small and Medium Enterprises are main actors in a country’s economy. Their growth 
and development have a direct impact on the economic quality of life (Morris and 
Lewis, 1991). SMEs play a key role in generating employment, promoting innovation, 
engendering competition, and creating economic wealth (Sengenberger et al., 1990). 
Thus, the Singaporean government is granting them more and more importance (Tan, 
2002). Moreover, innovative firms explain a substantial part of the growth of a nation 
which can only be sustained by a continuous development of new products and 
industries. Innovation will play an increasingly important role in the developed 
countries’ future growth. 
 
At firm level, the search for competitive advantage has led to the recognition of 
innovation as a vital ingredient for survival and profitability (Tidd et al.1997; 
Lumpking and Dess, 1996; Read 2000). Firms compete with the introduction of new 
product or services, to capture new markets and to reach the fast changing customers’ 
expectations. They also seek new processes for production and service delivery to 
reduce costs and increase the customers’ satisfaction.  
 
The management of innovation can be studied through the action taken by the 
management to improve the firm’s innovative performance (Leonard-Barton, 1995). 
Managers play an important role in building and exploiting unique resources and 
capabilities. The resource-based view focuses on these unique resources which are 
Chapter 1 Introduction 
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essential for the firm performance and thus give the firm substantial competitive 
advantages (Penrose, 1995; Barney, 1991).  
 
This thesis focuses on the human resources as part of the set of resources that the 
managers have to develop and manage. The ability of a firm to innovate and improve 
continuously has been proven to be related to the employees’ skills and knowledge 
(Nonaka and Kenny, 1991; Nonaka, 1991). The employees’ skill sets and experiences 
must be adapted to the firm and it takes years to build up this intangible asset 
efficiently (Heneman et al., 2000). The intrinsic specificity of SMEs is their human 
resources limitation. Obviously, they can not encompass all the skills required to fulfill 
all the functionalities, which compels them to enhance and focus on specific ones 
while outsourcing others. Empirical studies have shown that functionally diverse teams 
can be more innovative (Bantel and Jackson, 1989). Functional diversity can be 
conceptualized as the distribution of team members across a range of relevant 
functional categories. However, it can also be found in individuals with experiences in 
a broad range of functional areas. These two different types of functional diversity may 
have a different impact on innovation. Moreover, in a limited human resources 
environment, SMEs may not be able to generate diversity through narrow functional 
specialist spread across all the functions required. Intrapersonal diversity might be a 
solution to this lack of resources.  
 
1.2 Research objectives 
This study aims at identifying the impact of functional diversity on innovation. In 
order to tackle SMEs’ lack of human resources, we will consider both functional 
diversity between employees and diversity of each employee. We will try to 
Chapter 1 Introduction 
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understand their respective impact on innovation. This study will focus on the 
managerial staff and the main role it has on the innovative process. This research aims 
to specify the type of diversity that SME should seek according to their human 
resources size and growth. This study will therefore follow two research questions.  
♦ In SMEs, what is the effect of dominant function and intrapersonal 
functional diversity of the managerial staff on innovation? 
♦ In SMEs, which functional diversity should be sought among the 
managerial staff in order to foster innovation? 
 
We shall review previous studies which have been done in the human resources 
functional diversity field. This analysis will enable us to establish some hypothesis on 
the impact of dominant function and intrapersonal functional diversity on innovation. 
Literature on size and growth of SMEs will highlight the issues they face to be 
innovative. Accordingly, we will draw some hypothesis on the human resources 
diversity management that SMEs should adopt to be innovative. These hypotheses will 
be tested through a survey carried out among Singaporean’s SME. 
 
With regard to theory, this thesis contributes to knowledge by testing empirically the 
effect of diverse concepts of functional diversity on innovation performance of a firm. 
In practice, the results of the study will help SMEs to build up their human resources in 
order to be more innovative.  
 
1.3 Thesis structure 
The following figure shows the organization of the thesis and the following paragraphs 
give an overview of each chapter.  
Chapter 1 Introduction 
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In Chapter 2, we review the literature related to the research. We introduce the concept 
of innovation and some of the models which enables to deal with it. We then highlight 
the characteristics of innovative firms, from a general prospective to the resource based 
view before focusing on human resources. We review the work done on the impact of 
functional background diversity which leads us to the research questions of this thesis.  
 
The Chapter 3 deals with the elaboration of the theory and the hypothesis. We 
introduce two concepts of functional background diversity, the intrapersonal functional 
and the dominant function diversity which we relate to the innovative performance in 
two hypotheses. We introduce the size and the growth of the firm as moderators in the 
relationships between innovation and functional diversity.  
 
The Chapter 4 details the development of the survey instrument including a section on 
pre-testing. This instrument enables us to collect the data required for the hypotheses 
testing.  
 
In the Chapter 5, one can find the statistical analysis of the survey. In this chapter we 
describe in detail the variables which are used to analyze the data; we conduct 
preliminary analysis on the dataset before achieving the multiple regression analysis. 
In discussing the results, we evaluate the extent in which the research questions have 
been adequately answered in the context of extend literature.  
 
We conclude this thesis with a last chapter, recalling succinctly the key findings in the 
research. In the light of the findings, we detail the implication for theory and for the 
Chapter 1 Introduction 
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human resource practices in SMEs. Finally, based on the research limitation identified, 
we propose the main areas for future researches.  
 
Chapter 2 Literature review 
 6
Chapter 2 Literature review 
 
2.1 Introduction 
This chapter provides an overview of previous work in areas related to our research 
topic. Firstly, we introduce innovation, the main concepts used to describe it and the 
factors which have an impact on innovation at the firm level. We then approach 
innovation from a resource-based view before stating the small and medium 
enterprises specificities with regard to innovation. The fifth section describes the 
concepts of diversity used to establish the theory of this research. Finally we present 
our research questions based on the gaps identified.  
 
2.2 Innovation 
Innovation is a vague concept which needs to be defined in order to set the frame of 
this study. The following paragraph reviews the definitions used in the literature and 
highlights the one relevant to our study.  
 
2.2.1 Definition 
There are many definitions of innovation in the literature. It varies according to the 
types of innovation and the level of analysis which is used (Garcia and Calantone, 
2002; Read, 2000). Generally speaking, the term ‘innovation’ is used to denote an idea, 
product, process, system or device that is perceived as new to an individual, group of 
people, organization, industrial sector or a society as a whole (Rogers, 1995; Freeman, 
Chapter 2 Literature review 
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1997). Innovation is often confused with invention. “An invention is an idea, a sketch 
or model for a new or improved device, product, process or system whereas an 
innovation in the economic sense is accomplished only with the first commercial 
transaction involving the new product, process, system or device…” (Freeman, 1997). 
West and Farr (1990) define innovation as “the intentional introduction and application 
within a role, group or organization of ideas, processes, products or procedures, new to 
the relevant unit of adoption, designed to significantly benefit the individual, the group, 
organization or wider society”. Innovation is a multifunctional process comprising 
generation of ideas, development and implementation. Byrd and Brown (2003) define 
innovation as the act of introducing something new, the combination of creativity and 
risk taking. Gopalakrishnan and Damanpour (1997) highlight three most frequently 
used types of innovation: product versus processes, radical versus incremental, and 
technical versus administrative. Product innovations refer to the organization’s 
introduction of products or services into the market. A process innovation involves the 
manufacturing or distribution processes and assists to produce products or services 
(outputs) from inputs. According to the degree of change required to implement it, the 
innovation can be described as incremental to radical (Cooper, 2001). Garcia and 
Calantone (2002) reviewed the innovativeness terminology and classified the degree of 
innovativeness of innovations as radical (new technology and new market at the 
industry, market or world level), really new (market or technological discontinuity at 
the industry, market or world level), and incremental (market and/or technological 
discontinuity at the firm or customer level). Finally innovation can be technical or 
administrative (Richard, 1978). A technical (or technological) innovation is directly 
related to the production of a product or a service whereas an administrative innovation 
relates to management oriented processes such as structure, human resource 
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management, and accounting systems. The context in which a new idea, product, 
service or activity is implemented determines whether it can be regarded as an 
innovation within that specific context.  
 
In our study we will consider both product and process innovations. Product 
innovation is considered as the introduction of a new or significantly improved product 
or service to the market. A product which has both product and service elements will 
be considered as two innovations. Process innovation is considered as the adoption of a 
new or significantly improved production or service delivery process for the company. 
These adoptions usually lead to improvements in cost reduction, quality improvement, 
cycle time reduction etc 
 
We reviewed the various ways innovation is defined in the literature. Their relevance 
depends on the context and the level of analysis. Accordingly, different models have 
been used to deals with this complex notion. We will review these models to get a 
clearer picture of the innovation process.  
 
2.2.2 Models of innovation process 
In organizations, innovation is often tackled from a project prospective. The company 
aims at the commercialization or the use of a new product, service or process. In the 
literature one can find a variety of models which describe the innovative process. 
These models have been developed from over-simplified linear models to stage or 
process models. Stage models are the most commonly used to study the innovative 
process (Read, 2000). They are expanded linear models using a sequence of stages 
with clear delimiters, but may also include feedback loops.  
Chapter 2 Literature review 
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There are many different types of stage models. Stage models could be sorted into two 
main types: the creative problem-solving and the new-product development (Tang, 
1998). Almost all the creative problem-solving processes have their roots in the 
Osborn-Parnes (Osborn, 1963; Parnes, 1992) model which uses six steps. These are 
objective finding, fact finding, problem finding, idea finding, solution finding and 
acceptance finding. Each step is subdivided into a divergent thinking phase described 
as the development of many possible alternative solutions, and a convergent thinking 
phase described as the selection of most promising ideas and plans of action.  
 
The main new product development stage models are the creation and exploitation 
(Roberts, 1988), the development funnel (Wheelwright and Clark, 1995), the product 
innovation process (Crawford, 2000), and the stage gate process (Cooper, 2001). They 
are characterized by sequential stages that are separated by screens or milestones. Even 
though the name of stages differs, these models follow a similar succession of steps 
which could be grouped into: strategic planning, concept development, design and test, 
production and market launch (Padmore et al., 1998; Tang, 1998). The elimination or 
consolidation of competing ideas occurs between each stage.  
 
Using these various concepts of innovative process, researchers managed to assess 
some critical factors of innovativeness. We will review the main concepts developed in 
the literature on innovation factors in the next section. 
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2.2.3 Factors driving innovation in organizations 
Four decades of research have generated a robust set of finding on the key factors 
driving innovation in organization. The authors mentioned in this section built up 
various models explaining the innovative performance of a firm. We can define two 
ways in which the literature on innovation has developed, one focusing on the various 
determinants on innovation, the other on the innovation process. In this section, we 
will first review several determinants at the individual, group and organizational level, 
before studying the process models developed in the literature. 
 
At the individual level, several determinants can be highlighted. Brown and Eisenhardt 
(1995) focused on the new product development and pointed out the importance of the 
different player taking part in the process. The influence of a strong senior 
management, the power and the managerial skills of the project leader affect product 
development outcome. In his examination of a broad range of organizational 
innovation researches, Read (2000) highlights a range of management-oriented 
determinants for successful organizational innovation. One of his main findings is that 
organizational innovation highly depends on the management support and efforts 
towards innovation. It is concluded that innovation is a management process that is 
context specific, though the identified determinants for successful innovation are 
general principles that all organizations must consider. 
 
At the group level, the cross-functional nature of the project team can positively affect 
product development outcome (Brown and Eisenhardt, 1995). In a recent study on 
knowledge intensive service, De Jong and Kemp (2003) reviewed and tested the 
impact of several determinants on co-worker innovative behavior. They showed a 
Chapter 2 Literature review 
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positive impact on innovative behavior for challenge in job, autonomy and external 
contacts of the group members. 
 
At the organization level, the strategic orientation of the firm towards innovation and 
the differentiation of the market targeted by the company have a positive impact on 
innovative behavior (De Jong and Kemp, 2003). Martins and Terblanche (2003) 
highlight the importance of an organizational culture promoting creativity and 
innovation. The determinants of the organizational culture they considered are the 
firm’s strategy, organizational structure, support mechanisms, behavior that 
encourages innovation and communication. In his review, Read (2000) highlights that 
innovative determinants depend very much on the context of the organization and their 
significance varies according to each organization’s unique specificities and 
requirements, the customer/market orientation of the firm and the high level of internal 
and external communication/networking. Similarly, Rogers (1995) highlighted that the 
type, the quality and the quantity of innovation in an organization depend on both its 
internal and external environment. Innovations within an organization diffuse into the 
external environment and changes in the external environment affect the organization 
behavior towards innovation. This approach shows that the process in which an 
innovative factor is involve can also affect the innovative outcome. 
 
Another way of studying innovation is therefore to consider the process in which many 
innovative factors interact. Tang (1998) proposes a model of innovation in 
organization based on six mutually interacting factors affecting innovation: 
information and communication, behavior and integration, knowledge and skills, 
project raising and doing, guidance and support, and external environment. The author 
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emphasizes the importance of the interaction between all the factors and their 
environment. Information and communication will raise issues and problems which 
could possibly lead to innovation. The problem solving ability will depend on both 
knowledge and skills, and behavior and integration. However, knowledge and skills 
status and evolution also depend on the accuracy and efficiency of information and 
communication. Guidance and support will have an impact on the project raising and 
doing through out the innovative process. Moreover, all these factors are affected and 
affect the external environment.  
 
Based on Roberts’ (1988) stage model of innovation and some of the enabling 
processes cited above, Chiesa et al. (1996) developed a model of process innovation. 
Their core processes are (1) the concept generation, (2) the transfer to manufacturing 
through development or process innovation and (3) the technology acquisition. Their 
enabling processes are the development of resources, both human and financial, (2) the 
use of system and tools, and (3) and the presence of leadership. Through this process, 






















Figure 2-1 The process based model of innovation 
Source: Chiesa et al. (1996) 
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In this section, we reviewed various models of innovation in organization. The 
resource based view model is broadly accepted in the literature to describe the 
competitive advantage of an organization. It has been presented as an efficient model 
for research on innovativeness in small firms (Hadjimanolis, 2000). 
 
2.3 Resource-based view and innovation 
2.3.1 Resource-based view 
Within the Economics and Management literature, the resource-based view has been 
gaining broad intellectual support among scholars interested in issues related to 
sustainable competitive advantage. The resource-based view perspective is useful for 
studying innovation for it adopts a dynamic approach that emphasizes importance of 
resources accumulation. 
 
The resource-based view has its roots in the work of Edith Penrose “Theory of the 
growth of the firm” (1995). The resource-based view of organizations focuses on 
resources that can be sources of competitive advantage within the industry. The basic 
types of resources providing this competitive advantage are: Physical capital resources, 
Organizational capital resources, and Human capital resources (Barney, 1991). The 
concept of human capital is that people have skills, experience, and knowledge that 
provide economic value to the firm. Barney and Wright (1998) noted that in order for 
human capital to contribute to sustainable competitive advantage, it must create value, 
remain hard to imitate, and appear rare. Verona (1999) shows the strength of the 
resource-based view in dealing with new product development. A resource-based view 
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of product development identifies the knowledge required for successful new product 
development, in the different dimensions of functional and integrative capabilities.  
 
Within the resource based view, Miller and Shamsie (1996) distinguished property-
based resources controlled by property rights and knowledge-based resources protected 
from imitation by knowledge barriers. The property rights include contracts, deeds of 
ownership or patents. The benefits of property-based resources are quite specific and 
fixed and thus the resources are adapted for the environment they have been developed 
for. The knowledge-based resources is of a greater utility in uncertain changing 
environment since it gives firms the skills to adapt their products to market need and to 
deal with competitive challenges.  
 
2.3.2 Knowledge-based view 
Knowledge-based resources often take the form of particular skills and abilities which 
could be technical or social. These unique skills and abilities enable an organization to 
cope with new challenges and respond to a larger number of contingencies (Lado and 
Wilson, 1994) through innovation. Knowledge is the foundation upon which 
innovative ideas are generated (Nonaka and Kenny, 1991; Nonaka, 1991). As noted by 
Grant (1996), the real challenge is to access the breadth and depth of knowledge within 
a multifunctional team. Hii (1999) describes innovation as a cumulative process of 
learning, searching and exploiting. Innovation involves the combination of new and 
old ideas resulting in new products, new techniques, new forms of organization and 
new markets. Learning is therefore an essential activity for innovation since it enables 
the accumulation of knowledge. 
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Learning process 
Chapman and Hyland (2003) argue that an essential role of the management should be 
to give individuals and groups opportunities to learn, share experiences and innovate 
upon this new knowledge. They reviewed the eight behaviors which should be 
promoted by the management: priorities improvement and learning activities through 
strategic goals; use innovation as opportunities to develop knowledge; use available 
resources to experiment with new solutions; integrate knowledge among all different 
phases of product innovation; transfer knowledge among different projects; generalize 
abstract knowledge for applications; make knowledge available to others; assimilate 
and use knowledge from external sources.  
 
In a firm, the learning process is the absorption process of new knowledge which also 
encompasses the adaptation to new environment. Cohen and Levinthal (1990) analyze 
the ability of the firm to absorb new knowledge from external sources and argue that 
the ability to evaluate and utilize external knowledge is largely a function of the level 
of prior related knowledge. Interactions among individuals each with a set of 
heterogeneous and diverse knowledge structure will enhance the firm’s capacity to 
make novel linkages and associations, and therefore to accumulate knowledge (Cohen 
and Levinthal, 1990). The overlapping of knowledge enables this interaction among 
team members since it facilitates the understanding and communication within the 
team (Bunderson and Sutcliffe, 2002; Leonard and Sensiper, 1998). 
 
Argyris and Schön (1978) learning process involves the detection and correction of 
error which can be done through single-loop or double-loop learning. Single-loop 
learning is the correction of error while keeping the organization current objectives. In 
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double-loop learning, the correction of errors requires the modification of an 
organization’s underlying norms, policies and objectives. In this process, the 
organization faces discontinuity in its objectives. Firms which strive to be innovative 
have to evolve with their dynamic and competitive environment. “Innovativeness is a 
measure of discontinuity in the status quo in marketing factors and/or technology 
factors” (Garcia and Calantone, 2002). The ability of the firm to cope with this 
discontinuity is highly related with its flexibility. Wright and Snell (1998) define 
flexibility as “a firm’s ability to quickly reconfigure resources and activities in 
response to environmental demands”. Ashby (1956) introduced the concept of the 
“requisite variety” of work groups in firm. This variety fits with the complexity and 
variety of the external environment and enables organizational members to integrate 
information and cope with changes. To summarize, the learning process described 
above requires high-potential employees who can perform various roles while the SME 
is growing and the market and the technology are evolving. 
 
The learning process enables the accumulation of existing knowledge and the 
adaptation to existing environments. However innovative firms cannot rely on an 
efficient learning process and must create new knowledge and interact with their 
environment.  
 
Successful management of innovation is linked to the ability of the firm to 
systematically create knowledge thanks to the existing set of knowledge and skills 
existing within the firm (Nonaka et al., 2000). Manager must therefore promote 
creativity in their company. Creativity stems from both obvious expertise and invisible 
background of experiences (Leonard and Sensiper, 1998). Creativity can be increased 
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by assigning non specialist to the problem solving (Steiner, 1965), people from diverse 
background. The idea confrontation can also be achieved through a multicultural 
teaming. The creative process has been variously described, but most descriptions 
include a series of steps, that can be summed up within the following four steps: 
preparation, incubation, illumination and verification (Shapero, 1985). These steps 
must be carried out within diversity to enable a divergent thinking. Innovation depends 
on the ability to change and move in directions that are not linear before converging. In 
problem-solving teams, people with diverse skills can enhance creativity, provide 
novel solutions and approach problems from new angles, thereby creating non-routine 
products (Raghuram and Garud, 1996). Sessa et al. (1995) furthermore argue that in 
problem-solving processes, the presence of individuals who view the problem 
differently may stimulate others to discover novel solutions that they would otherwise 
not have considered. Similarly, Simon (1997) argues that the diversity of an 
individual’s knowledge-base elicits the sort of learning and problem solving that yields 
innovation. Problem solving requires the co-ordination of multiple individual 
approaches and mind structures (Leonard and Straus, 1997).  
 
 
Whatever is the model used to deal with innovative factors in a firm, some common 
trends can be outlined. The firm’s resources can be a sustainable competitive 
advantage. Based on their existing resources, knowledge and skills, firms need to 
create new knowledge in order to be innovative. However, we have looked at the 
innovative factors of all kinds of firms, but small and medium enterprises have 
particular issues to deal with. 
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2.4 Small and Medium Enterprises (SME) and innovation 
Innovation in small firms has a number of particularities, which can be seen as 
advantages and disadvantages in comparison to large firms (Hadjimanolis, 2000; De 
Toni and Nassimbeni, 2003).  
 
2.4.1 Management role in Small and Medium Enterprises (SME) 
In SMEs the role of management comes out to be of critical importance (Rothwell, 
1991; Dodgson and Rothwell, 1991). Managers in small firms perform many tasks 
such as technology assessment, gate keeping, elaboration and internal diffusion of 
strategic objectives and human resources development. The quality of leadership is 
also of major importance. The skills, knowledge and leadership of the managers are 
critical assets for small firms (Churchill and Lewis, 1983). 
 
2.4.2 Innovative process in Small and Medium Enterprises (SME) 
The innovation process in small firms is often characterized by informal 
communication and flexible structure which enables faster decision making and thus 
facilitates innovation (Kleinknecht and Reijnen, 1991). This informal aspect of the 
innovative process is related to the flexibility of SMEs. Flexibility is considered in the 
literature as an advantage of small firms (Hadjimanolis, 2000). It enables them to adapt 
faster to changes, and cope with the integration of new products or processes. Small 
firm can therefore be closer to the market and offer product specialization (Priore and 
Sabel, 1984).  
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The innovative process in SMEs must also connect the various knowledge and 
domains of expertise of the firm into a collective patrimony (De Toni and Nassimbeni, 
2003). This collective patrimony encompasses a common language, common 
procedures and shared responsibilities. It enables a true link for external resources 
which is essential for SMEs in order to compensate with their lack of internal 
resources. 
 
2.4.3 Resources in Small and Medium Enterprises (SME) 
SMEs frequently lack critical resources to appropriate the benefits of their innovation 
(Teece, 1986). SMEs’ lack of resources and low bargaining power against big 
companies (Hadjimanolis, 2000) reduces their property based resources. Moreover, 
small firms may not be able to hire specialized labor to fulfill the different function 
required in the whole innovative process (Hadjimanolis, 2000). De Toni and 
Nassimbeni (2003) highlights that this lack of human resources compels SMEs to use 
interfunctional teams with extended tasks. The overview of the factors of innovation 
studied previously points out the impact of skills and knowledge diversity on 
organizational innovativeness. The skills and knowledge diversity are found in the 
human resources and is therefore an issue for SMEs. Similarly, Freel (2003) points out 
that the level of innovativeness in SMEs is highly affected by the skills of the firm’s 
employees. The skills of the workers in SMEs should be a constant investment.  
 
 
Skills and knowledge diversity have been tackled in the literature being a managerial 
issue for innovative companies. The following section reviews the various aspects of 
diversity found in literature.  
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2.5 Skills and knowledge diversity 
A greater variety of perspectives in a work group increases the likelihood of creative 
and innovative solutions. Communication is of higher quality and the range of 
potential knowledge assimilation is broader. In order to study this variety of 
perspectives in a work group, several concepts of skills and knowledge diversity have 
been used in the literature. 
 
2.5.1 General skilled-based diversity 
Milliken and Martins (1996) suggest that skills and knowledge have five attributes: 
educational background, functional back ground, occupational background, industry 
experience and organizational membership.  They reviewed the skilled-based diversity 
and points out that most of the studies have been carried out at the management level. 
 
In order to study educational diversity, scholars have looked at the level and the type 
of education of top management teams. They noticed that educational diversity 
increases the turnover within the teams (Jackson et al., 1991) and have a positive 
impact on strategy changes (Wiersema and Bantel, 1992). As far as innovativeness is 
concerned, Bantel and Jackson (1989) found that educational diversity of the top 
management had no impact on it. 
 
Diversity can also occur in the outside occupations of the employees. In occupational 
background studies, literature focused on top management team as well. Occupational 
background diversity has been negatively related to both resistance to green mail 
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(Kosnik, 1990) and the likelihood to make strategic changes (Goodstein et al., 1994). 
The findings suggest that occupational diversity hinders interactions and integration 
and therefore action taking (Hambrick, 1994).  
 
With regard to industry experience diversity, studies on top management shows that it 
is associated with a higher rate of turnover (Jackson et al., 1991), more formal 
communication and a lower integration of team members (Smith et al., 1994). 
 
The organizational membership diversity is the presence of top manager from the 
outside of the organization. It enables more creative solutions to organizational 
problems (Milliken and Martins, 1996). 
 
Finally, functional diversity reinforces the access to external information and hinders 
internal processes. It has therefore both positive and negative impact on innovation 
which depend mainly on the context (Ancona and Caldwell, 1992). In their study of 
the top management in the banking industry, Bantel and Jackson (1989) found a 
positive impact of functional heterogeneity on administrative innovations but not on 
technical innovations. No robust conclusions can be drawn from the existing studies 
and the various ways of dealing with functional diversity bring up some more 
uncertainties regarding the impact of functional diversity on innovation. We will 
therefore review the concepts of functional diversity used in the literature.  
 
2.5.2 Functional diversity 
Researchers have conceptualized functional diversity in different manners. Bunderson 
and Sutcliffe (2002) reviewed four concepts which are dominant function diversity, 
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functional background diversity, functional assignment diversity and intrapersonal 
functional diversity.  
 
Dominant function refers to the function in which an employee has spent the main part 
of his career. Dominant function diversity is the distribution of employees’ dominant 
function across a range of function. This type of functional diversity is the most 
broadly used in the literature (Bunderson and Sutcliffe, 2002). Dominant function 
diversity has been associated with strategic clarity (Bantel, 1993), slower competitive 
response (Hambrick et al., 1996), lower consensus (Knight et al., 1999), lower near-
term but higher long term performance (Hambrick et al., 1996; Murray, 1989). Bantel 
and Jackson (1989) found a positive impact of dominant function diversity on 
innovation. 
 
The functional background of an employee refers to his entire work history, thus the 
number of year he has spent in each function. The diversity is found when the careers 
of the employees differ. Functional background diversity has been found positively 
linked with the diversity of belief and perceptions (Glick et al., 1983; Sutcliffe, 1994) 
and the frequency of communication (Glick et al., 1983). 
 
The functional assignment of an employee refers to its current function assignment, 
wherever he has experience or not in this functional category. This type of functional 
diversity considers the impact of each team member’s accountability for his 
assignment on the team processes and outcomes. The key finding according to this 
type of functional diversity are that it is positively related to external communication 
(Ancona and Caldwell, 1992), performance in turbulent environment (Keck, 1997), 
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sustained performance (Keck and Tushman, 1993), and possibilities of strategic 
reorientation (Lant, Miliken and Batra, 1992). 
 
Finally, intrapersonal functional diversity takes into account the diversity of an 
individual considering his whole career through the number of year spent in each 
function. At a group level, intrapersonal functional diversity would be the average of 
functional background diversity of each member of the group. This conception 
emphasizes the importance of the career of each employee of a group. Specialists and 
generalists will not have the same behavior in a group and will not tackle issues in the 
same way. It will therefore have an impact on the team’s processes and outcomes. 
Intrapersonal functional diversity has been studied either at an individual level 
(individual manager), or at a team level. For a single manager, an experience within 
several functions is positively related to salary, promotions opportunities and 
perception of skill acquisition (Campion et al., 1994). In line with Burke and 
Steensma’s conceptual paper (1998), Bunderson and Sutcliffe (2002) studied the 
importance of intrapersonal functional diversity at a management team level. They 
pointed out its positive impact on information sharing has a positive impact on unit 
performance.  
 
The literature highlights the importance of human resources skills and abilities for 
innovation. It also points out the benefit of skills diversity of individuals and among 
teams. Human resources management is therefore a domain of high interest for 
innovative firms. 
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2.5.3 Human resources in Small and Medium Enterprises (SME) 
Very little work on human resources has been carried out within Small and Medium 
Enterprises (Katz et al., 2000). Within the human resources issues, recruiting new 
employees is one of the biggest challenges facing SME. Strategic human resource 
management researchers have studied established organizations and have overlooked 
the role of recruitment in new organizations and poorly connected organizations, 
which SME often are (Welbourne and Andrews, 1996). Staffing appears to be 
emphasized less in the literature than it is of interests and importance to the 
entrepreneurs (Henema et al., 2000). Rao and Drazin (2002) suggest that the 
recruitment of talented managers enables new and poorly connected firms to reduce 
resource constraints on innovation. It is essential to choose the appropriate people for 
critical innovative roles (Maidique, 1980). Managers need to consider all the character 
traits and skills needed to ensure that idea moves from inception to commercialization. 
For instance some authors insist on the importance of an efficient and willing product 
champion (Shane et al., 1995; Roure, 1999). Brown and Eisenhardt (1995) insisted on 
the role of the management, the presence of gatekeepers and lead users. All these 
different players can positively affect the product development outcome.  
 
Role flexibility was identified as an important concern in SMEs (Ilgen and Hollenbeck, 
1992). Heneman et al. (2000) highlights the difficulty for managers to identify the right 
person among several applicants. Managers have to figure out the skills and abilities 
that the new employee must have in order to tackle several functions, adapt to future 
directions of the organization and therefore compensate the lack of human resources. 
Managers have to be able to sustain competitive advantage now and build capabilities 
for the future. “You have to be profit oriented today and hire for tomorrow. If you hire 
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for tomorrow, how do you challenge them today?”(Representative staffing comments 
from CEO/Founders, Heneman, Tansky, Camp, 2000).  
 
In Singapore, the shortage of skilled workers, the preference of skilled labor for larger 
business and the fact that manpower is a key resource for all companies has hindered 
the ability of SME to recruit efficiently (Tan, 2002)1. 
 
 
This literature review emphasized the factors affecting the innovative process. 
Increasing the firm’s skills and knowledge on top of an existing knowledge base turns 
out to be crucial in the innovative process. The importance of the managerial staff 
regarding their skills and behavior are also emphasized. The functional diversity 
among the management staff provides a broad knowledge base which facilitates the 
learning process. However, SMEs have limited human resources and face difficulties 
in building their knowledge base through their employees. 
 
2.6 Conclusion and research questions 
The literature highlights the importance of functional diversity for firms to be 
innovative.  Small and medium enterprises have limited human resources which affect 
their functional diversity. The literature also points out the existence of several 
conception of functional diversity. Their respective impact on innovation in the SME 
context is not clear yet and empirical study is needed to thoroughly understand their 
                                                 
1 The SARS crisis and the war in Iraq have slowed down the Singaporean economy. The current high 
unemployment rate may facilitate the hiring process.   
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role. Therefore, this study will focus on functional diversity stemming from two 
different human resources level. Dominant function diversity considers the main 
background function of each members of a group, and intrapersonal functional 
diversity takes into account the diversity of each individual background. 
 
The literature also points out the importance of the managerial staff on the innovative 
process, especially in SMEs. Managers have to handle many tasks and their attitude 
toward innovation turns out to be a critical factor of innovation. This research proposes 
to identify the impact of these two different types of functional diversity among SMEs’ 
managerial staff on innovation. The first research question is therefore: 
♦ In SMEs, what is the effect of dominant function and intrapersonal 
functional diversity of the managerial staff on innovation? 
 
The required diversity for innovation becomes an issue for SME. Although big 
companies can diversify their human resources and create a pool of skills, cultures and 
character traits, small companies does not have enough resources. This compels the 
firm to make a choice: diversifying the individual and losing the specialization 
required to carry out projects, or losing the diversity necessary for innovation. This 
research proposes to establish an efficient distribution of these two types of functional 
diversity within the managerial staff in SMEs. From this issue we can raise the second 
research question. 
♦ In SMEs, which functional diversity should be sought among the 
managerial staff in order to foster innovation? 
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Chapter 3 Theory and hypothesis 
 
3.1 Introduction 
The aim of this chapter is to analyze the concepts related to the research questions we 
raised in the previous chapter. In the first section, we develop hypothesis on the impact 
of dominant function diversity and intrapersonal functional diversity on innovation. 
The second section deals with the human resources specificities of a firm and the way 
they affect the impact of functional diversity on innovation. We will focus on two 
specific moderators: the firm size and its growth in a human resources prospective. In 
the last section, we conclude on the ideas raised in this chapter. 
 
3.2 Functional diversity and innovation 
The previous literature review points out the impact of functional diversity on 
innovation. In order to operate efficiently an organization, it is important to gather the 
relevant knowledge and expertise within the firm through human resources. The 
different tasks which need to be handled in the organization require different 
knowledge and expertise among the employees. The knowledge and expertise of the 
employee, from his previous experiences, may not always fit perfectly with the 
functions he has been assigned to. Although all the required functions are assigned to 
employees, it does not necessary ensure the presence in the company of the relevant 
knowledge and expertise diversity. Therefore, among the several concepts of 
functional diversity reviewed in Chapter 2, functional assignment diversity does not 
accurately represent the skills and abilities diversity.  
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In most existing work on functional diversity at the management level, researchers 
have considered functional diversity as the distribution of the employees across a range 
of functional categories according to his dominant expertise. However, firm functional 
diversity can be found either in the aggregation of several specialists in various 
functional categories, or in employees whose broad functional background and 
expertise provide the firm with functional diversity. In this thesis, we will therefore 
focus on two different concepts of the functional diversity: dominant function diversity 
and intrapersonal functional diversity. 
 
The dominant function of an employee is the function in which he has spent the 
greatest part of his career. The extent to which the different group members differ in 
their dominant function is the dominant function diversity of the group. Dominant 
function diversity is by far the most common conceptualization of functional diversity 
in the literature (Bunderson and Sutcliffe, 2002). As mentioned previously, this 
measure of functional diversity highlights the actual knowledge and expertise diversity 
of the group. 
 
The analysis of the knowledge and expertise diversity of a firm through its dominant 
function diversity is relevant to the study of the firm’s innovative performance. 
Innovation resides in both idea generation and idea implementation. Various 
approaches to a problem are positively related to idea generation (Raghuram and 
Garud, 1996; Sessa et al., 1995). Dominant function diversity provides the firm with a 
broad range of skills and behaviors and thus the flexibility which facilitates the 
implementation of new process or organizational innovations (Wright and Snell, 1998). 
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Hadjimanolis (2000) shows that flexibility in SMEs is essential for them to adapt to 
external environment and to be innovative. Dominant function diversity also enables 
SMEs to handle the whole process of new product development which is a key success 
factor (Cooper and Kleinshmidt, 1995; Montoya and Calantone, 1994). However, a 
lower consensus (Knight et al., 1999) and higher conflicts (Knight et al., 1999, Pelled 
et al., 1999) have also been associated to this heterogeneity, which could hinder the 
idea implementation. Organizations characterized by diversity are also reported to 
show lower amounts of communication among co-workers, suggesting that diversity 
decreases overall communications (Sessa et al., 1995). Therefore, multiple 
perspectives that are valuable in innovative practice may not emerge because of 
people’s reluctance to interact with others. Similarly, Finkelstein and Hambrick (1996) 
highlight that positive socio-cognitive benefits of diversity are regularly threatened by 
loss of team coherence and behavioral integration. Finally, Simons et al. (1999) show 
that debate of ideas when solving a problem or reaching a decision within a group, is 
more likely to be fruitful when it stems from different experiences and perspectives 
that are relevant to the task discussed. Therefore dominant function diversity has to 
stay job-related to have a greater impact on organizational performance.  
 
Dominant function diversity can have both positive and negative effects on innovation. 
Nonetheless, since dominant function heterogeneity in the management staff has been 
found to be positively related to innovation (Bantel and Jackson, 1989) and long-term 
performance (Pelled et al., 1999), we will state the following hypothesis: 
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h1 In SMEs, the higher is the dominant function diversity of the 
managerial staff, the higher is the innovation performance of the 
firm. 
 
Functional diversity can also be found in the functional background of an individual. 
In order to measure this type of functional diversity, the concept of intrapersonal 
functional diversity can be used. Intrapersonal functional diversity is assessed 
considering the diversity of the career of an employee with regards to the number of 
years he has spent in different functions. The range of intrapersonal diversity span the 
narrow functional specialist with experience in few functions to the broad generalist 
whose experience encompass many functions.  
 
Van de Ven and Polley (1992) proposed that an organization’s ability to innovate is 
tied closely to the various relationships it possesses with its external environment. The 
SMEs’ propensity to create and innovate stems from their ability to select and manage 
the surrounding technology (Riedle, 1989), understand the market without suffering 
from their lack of resources and implement strategy to respond to a variety of different 
competitive demands (Wright and Snell, 1998). Therefore, SMEs seek flexibility to 
continuously adapt themselves to the rapidly changing economy and technology. The 
staff involved in the innovative process has to cope with the new technologies without 
entirely controlling the technological aspect. They also have to achieve successfully 
the different tasks and roles required throughout the innovative process. The lack of 
resources, the increasing technology complexity and competition lead innovative 
SMEs towards relying on individual skills diversity. 
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Firms have to compete in a knowledge economy where their interaction and 
relationship produce, diffuse and deploy new and economically useful knowledge. 
This interaction and relationship is enhanced by an efficient information flow and 
communication between firms. Information flow and communication is a key concept 
to creativity (Shapero, 1985) and innovation (Tang, 1998, 1999). Firms that can forge 
and manage efficiently a network are able to learn and innovate faster. However, 
Nahapiet and Ghoshal (1998) point out that without a common language among the 
communicants, it is difficult to engage in combination and exchange of knowledge. 
Sharing a common knowledge foundation among all communicants facilitates the 
mutual understanding. Employees with high intrapersonal functional diversity increase 
their chance of charring common knowledge with other people.  Bunderson and 
Sutcliffe’s study (2002) highlights the positive impact of intrapersonal functional 
diversity on information sharing. Communication is considered to be highly important 
for the creation of trust in interpersonal relationships, which is essential for further 
knowledge sharing (Justesen, 2000). Moreover, communication is meaningless without 
an increase of the communicants’ knowledge which is accelerated by a basic 
knowledge in the topic tackled. Various experiences will increase the range of domains 
of possible knowledge acquisition. A diverse knowledge foundation of an individual 
facilitates communication and the acquisition of new knowledge (Bunderson and 
Sutcliffe, 2002), and hence fosters innovation. Therefore, we can state the following 
hypothesis:  
 
h2 In SMEs, the higher is the intrapersonal functional diversity of the 
managerial staff, the higher is the innovation performance of the 
firm. 
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In this section, we suggested that both dominant function diversity and intrapersonal 
diversity had a positive impact on the innovative performance of SMEs. In the next 
section, we consider size as a moderator in this relationship between functional 
diversity and innovation. 
 
3.2.1 Size as moderator 
The aim of this study is to be more specific about the human resources limitations of 
SMEs. Even though dominant function diversity can be found even in small teams, it 
might not cover the whole range of functions required for achieving the innovative 
process. This brings up the issue of the tradeoff between the usefulness of narrow 
functional specialist and broad generalist which can handle a range of functional areas.  
 
In a limited human resources environment, it can be difficult for SMEs to create skill 
and ability diversity through several individual specializations while keeping a broad 
knowledge foundation. Intrapersonal functional diversity will provide the team with 
this broad range of functional knowledge. SMEs need to ensure intrapersonal diversity 
before trying to diversify through many specializations. A scarce availability of human 
resources should lead the managerial staff towards intrapersonal functional diversity of 
their members in order to be innovative. This argument leads us to the following 
hypothesis: 
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h3 The smaller the size of the SME, the more important is the 
intrapersonal functional diversity of the managerial staff for the 
firm to be innovative. 
 
Innovation is related to highly qualified personnel and their ability to interact and 
access external sources of knowledge (Caloghirou et al., 2002). The interaction 
between all the functionalities and external networks is assured by the intrapersonal 
diversity but can also be increased by specialists. With deep knowledge in a specific 
field, the specialists are able to communicate, share and acquire advanced knowledge 
which could have been handled by broad generalists. While human resources increase, 
SMEs can afford having a more specialized staff, while keeping the staff individually 
diversified. However, the number of specialists affects the overall level of 
intrapersonal diversity. A specialist often has a small intrapersonal functional diversity 
since competence and expertise are at least partially a function of time where by a 
specialist might have spent most of its career within a single domain. When more 
human resources are available, the diversity required to be innovative should be sought 
in various specialists, in the form of dominant function diversity. According to this 
argumentation, we can state the following hypothesis: 
 
h4 The bigger the size of the SME, the more important is the 
dominant function diversity of the managerial staff for the firm to 
be innovative. 
 
To summarize, we suggest that intrapersonal functional diversity of the managerial 
staff is positively related to innovation. This positive effect increases for small firms. 
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Furthermore, dominant function diversity of the managerial staff is positively related 
to innovation. This effect increases with the size of the firm. 
 
3.2.2 Growth as moderator 
In the previous section, we considered the firm’s size in the relationship between 
functional diversity and innovation. In addition to the study of this static parameter of 
the human resources, we look at its evolution over time in this section. The growth of a 
firm in term of human resources has been broadly studied in the literature. While there 
are numerous multistage models to describe the organizational life-cycle, the 
consensus is that changes in an organization follow a predictable pattern that is 
characterized by discrete stages of development. The early stages deal with instability, 
survival and high growth; the late stages are usually characterized by a lower and more 
regular growth. The probability of the firm’s growth decreases with the firm’s age 
(Evans, 1987). A major strength of the literature on life-stage models is that it adds to 
our understanding of the rather complex phenomenon of growth, describing how 
growth happens and the effect that it has on organizations. In this section, we review 
several models of firms’ growth to understand the evolution of the firm’s 
organizational structure, the competition, the role of the managers and the technology 
with the firm’s growth. We then raise some hypothesis on the impact of growth on 
functional diversity. 
 
Reviewing much of this literature, Quinn and Cameron (1983) integrated nine 
separated models into a summary model with four major stages. The two first steps are 
the Entrepreneurial stage and the Collectivity stage. Among all their characteristics, we 
can highlight for the former, the marshalling of resources, the requiring of ideas and 
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entrepreneurial activities, the little planning and coordination, and for the latter, the 
informal communication and structure and the sense of collectivity. These required 
attributes can be associated with good internal communication, human resources 
flexibility and adaptability and thus with intrapersonal functional diversity (Bunderson 
and Sutcliffe, 2002; Wright and Snell, 1998). The two other major steps are 
Formalizing and Control Stage and Elaboration of Structure Stage. These two steps are 
characterized by the elaboration of a formal and stable structure as well as an emphasis 
on efficiency. Accordingly, human resources must be allocated to a specific and more 
specialized function. Therefore, in this stable type of organization, innovation is 
emphasized through dominant function diversity.  
 
The organizational life cycle described in terms of successive stages and the extent of 
competition encountered interact to form distinct decision situations with different 
mixes of concerns that initiate adaptation (Dodge et al., 1994). Whatever is the firm’s 
stage and the degree of competition, innovation requires adaptation and flexibility. 
However, firms in early stages have no market position and no past actions to provide 
guidance and tend to follow competitors and access to external knowledge. 
Intrapersonal functional diversity is crucial at this stage. On the other hand, firms in 
late stage can make the most of their past, their image, their knowledge and their 
acquired stability. They have to rely on their existing dominant functions and generate 
innovation and differentiation through dominant functions diversity.  
 
Churchill and Lewis (1983) define five stages of small business growth.  
(1)The existence: the owner is the business, performs all the important tasks, and is the 
major supplier of energy, direction, and, with relatives and friends, capital.  
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(2)The survival: the number of employees is still limited, it may grow in size and 
profitability or it may stagnate and eventually go out of business.  
(3)The success which is split into two sub stages: the success-disengagement and the 
success-growth. The former reflects sufficiency in terms of size and product market 
penetration in order to ensure economic success. The latter focuses on a future growth.  
(4)The take-off: the firm grows rapidly. 
(5) The resources maturity: the firm has the advantages of size, financial resources, and 
managerial talent but must retain the advantages of small size, including flexibility and 
entrepreneurial spirit. 
From these five stages, they describe the evolution of the critical aspect for the 
company to survive. For the first three stages, they highlight the importance of the 
owner’s abilities in doing various jobs (marketing, inventing, producing and managing 
distribution). As the company grows, other people enter the various functions and there 
quality and diversity take more importance. To an extend, it seems that intrapersonal 
functional diversity is important to entrepreneurship in the early stages of an SME’s 
life cycle, and dominant function diversity is important when the firm becomes more 
mature and stable.  
 
Tether (1997) describes more precisely the growth diversity which exists among SMEs. 
Mitra and Pingali’s (1999) empirical study assesses the variety of growth orientation 
among SMEs. Technological intensity and innovation facilitate growth in some cases, 
but in many more cases, they facilitate the establishment and continued existence of 
small but profitable enterprises. The technological orientation compels them to have 
more specialists among their teams, which affects their global intrapersonal functional 
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diversity. In those established and technology oriented firms, innovation can be 
fostered through dominant function diversity.  
 
The arguments developed in this section lead to the following hypothesis: 
 
h5 The faster the growth of the SME, the more important is the 
intrapersonal functional diversity of the managerial staff for the 
firm to be innovative. 
h6 The slower the growth of the SME, the more important is the 
dominant function diversity of the managerial staff for the firm to 
be innovative.  
 
3.3 Conclusion 
This chapter raised several hypothesis based on previous studies. Two types of 
functional diversities have been defined previously: dominant function diversity and 
intrapersonal functional diversity. Our two first hypotheses suggest a positive 
relationship between these two types of diversity and innovation. We then move 
forward considering two possible moderators on these relationships. In small firms, the 
need of intrapersonal functional diversity to be innovative is more important than in 
bigger firms. On the other hand, bigger firms may need more dominant function 
diversity to be innovative. The second moderator considered is the growth of the firm. 
In fast growing context, SMEs may need intrapersonal functional diversity in order to 
be flexible. More stable firms may focus on dominant function diversity to cope with 
well defined functions.   
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Chapter 4 Development of the survey instrument 
 
4.1 Introduction 
This research intends to study the impact of dominant function diversity and 
intrapersonal diversity on innovation. Therefore we present in this chapter how we 
measured the innovative performance and the two concepts of functional diversity. We 
also present how we measured the factors of innovation which are controlled in this 
study. They are the action of leadership, the systems and tools implemented in the 
company, the experience of the human resources, the age diversity and the tenure 
diversities. We also control for the moderators variables, the size and the growth of the 
human resources. Finally, external factors have been proven to have an influence on 
innovation. In the Singaporean context, we will control for the type of industry of the 
firms. We will then explain how we tested the questionnaire, which population we 
targeted and how we proceeded for the data collection.  
 
4.2 Measures 
4.2.1 Dependent variable 
The study’s unique dependent variable is innovation. One common problem in 
research on innovation management is the measurement of innovation. Several 
measures have been developed in the literature to assess innovation in an organization, 
focusing on specific aspects of the innovative process. 
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In order to measure the innovation performance, one can assess quantitative (financial, 
duration, quantity) and qualitative (satisfaction) aspects at each stage of the process 
(Chiesa et al., 1996). Many authors consider the overall output of the innovation 
process. At the industry level, Mc Gahan and Silverman (2001) considered the number 
of patents filled, and Audretsch (1995) looked at the number of innovation divided by 
the number of employees within the industry.  
At the organization level, most of the authors consider the number of innovations 
generated by the firm in a certain period of time. Ettlie et al. (1984) considered the 
number of new products launch by the firm in the previous two years of the study. 
Huergo and Jaumandreu (2002) assessed also the number of new products launched 
but for precise years. Some authors widen their analysis to other type of innovations. 
Avernaete et al. (2003) considered both the number of product and process innovation 
over the previous five years and Hii (1999) measured the number of significant 
innovation in the last three years for process, product and organization. Some authors 
tackle innovation considering both the quantity and the characteristics of the 
innovation. Hadjimanolis (2002) studied both the number and the novelty of new 
products. 
 
Finally, some papers also consider the financial impact of innovation. Caloghirou et al. 
(2002) characterized innovative firms with the percentage of their sale that can be 
attributed to innovation. The higher the percentage the more the firm is innovative. 
 
We measure innovation according to the most common method: the number of 
innovations introduced in the past two years. We will consider both process and 
product innovations. Innovation (INNOV) is therefore the sum of two measures: the 
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number of product innovation and the number of process innovation introduced by the 
firm. The measures are made in questions 8 and 9. 
 
4.2.2 Independent variables 
In order to measure dominant function diversity, different repartitions of the 
employees across the function can be used. We argue in the section the choice of our 
measure.  
 
Indexes of functional diversity  
The degree of heterogeneity of a variable can be calculated using Blau’s(1977) index, 
a widely used measure of heterogeneity when categories are used.  
 
The dominant function of each person surveyed is the functional area in which he 
spent the greater part of his career. In order to determine the dominant function 
diversity (DOM) of a management team, many authors (Bantel and Jackson, 1989; 
Carpenter and Frederickson, 2001; Hambrick et al., 1996; Knight et al., 1999) used the 
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Where Pi is the percentage of person surveyed within the company whose dominant 
functional background is in the ith functional area, with f functional areas. 
 
Regarding the intrapersonal functional diversity (INTRA), the same kind of index 
has been used.  
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Pij is the percentage of total years of experience of the ith person surveyed spent the jth 
functional area. The heterogeneity index is therefore, with f functional areas and n 
persons surveyed. 
 
According to equation (4.2), the fact that an employee has spent many years within a 
single functional area will affect its intrapersonal functional diversity, and thus the 
overall company’s intrapersonal functional diversity. However, according to the 
dominant function diversity index (equation 4.1), the number of years spent within its 
dominant function does not affect the company dominant function diversity.  
 
Since we intend to understand the impact of both dominant function diversity and 
intrapersonal functional diversity on innovation, the construction of the indexes must 
be consistent in their repartition concepts. For our study, we propose to consider 
another repartition concept of the dominant function. The repartition of the dominant 
functions used in the literature considered the percentage of people for each function. 
We intend to consider the percentage of years of experience in the main function for 























Ni is the number of employees surveyed whose dominant function is i. N is the total 
number of employees surveyed. Ydi,j is the number of years the employee j has spent in 
the dominant function i, and f is the number of functional areas. 
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Functional diversity rests on the assumption that each member brings a specific 
functional perspective to a team, a perspective gained through experience that is 
typically weighted toward a particular function. Through various other experiences, the 
intrapersonal functional diversity affects this specific perception. Accordingly, the 
number of years spent within the dominant functions has an impact on the team 
dominant function diversity. For instance, an employee who has spent ten years in a 
specific function might have a more predetermined and rigid approach in problem 
solving than an employee which has spend only five years in its dominant function, 
either because he has spent some time in other functions or because of the length of his 
career. The impact of these two employees will be different within the team. The 
greater experience of the former might give him the edge. At a team level, diversity 
should be considered higher if the global amount of experience in each function is 
equally distributed. 
 
The bias in cooperation between team members must be considered in our conception 
of diversity. A perfectly diversified team must provide different points of view at the 
same level of intensity. Obviously, individual character and standing in the hierarchy 
will also have a great impact on the input of each functional perspective. However, the 
tenure within the dominant function seems to be a way to reduce this bias.  Moreover, 
the aim of this study is to figure out a human resource diversity strategy for SMEs. By 
considering the number of years of work experience in both indexes, we will be able to 
have a clearer understanding of where manager should seek diversity. Narrow 
specialists and broad generalists will affect both indexes and will help us to have a 
thorough analysis of the company’s choice regarding functional diversity.  
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Figure 4-2 highlights the impact of the two different distributions on the dominant 
function diversity index. For example, we studied the functional background of two 
groups of 16 employees among five functions (Table 4-1).  
Table 4-1 Functional background of two groups of employees 
Employees Group 1 Group 2 
 A B C D E A B C D E 
E1 8  2   8  2   
E2  8     4    
E3   8  1   8  1
E4 2   8  2   8  
E5     8     15
E6  3     3    
E7   7  1   7  1
E8 8  2   8  2   
E9  8     2    
E10   8  1   8  1
E11 2   8  2   8  
E12     4     10
E13  3     3    
E14   7  1   7  1
E15 5     5     
E16  12     12    
 
Distribution 1 considers the number of people within each function whereas 
distribution 2 refers to the number of years of experience. Figure 4-1 shows the 
different distributions for the two groups. The distribution 1 is the same for the two 
groups. Table 4-2 shows the resulting indexes.  


























Figure 4-1 Two different distributions for the dominant function diversity 
 
Table 4-2 Dominant function diversity for two different groups and two different distributions 
 Dominant Function 
Diversity with Pi as in: 
 Eq 4.1 Eq 4.3 
Group 1 0.773 0.773 
Group 2 0.773 0.792 
 
 
Measure of functional diversity 
Based on previous studies on functional diversity (Carpenter and Fredickson, 2001; 
Bunderson and Sutcliffe, 2002; Michel and Hambrick, 1992; Murray, 1989; Simons et 
al., 1999; Hambrick et al., 1996), we selected several functions to assess functional 
diversity. Three people deeply knowledgeable on Singaporean’s SMEs were asked to 
screen and adapt the functionalities selected to the Singaporean context. The surveyed 
population were asked to indicate their years of previous work in each of these twelve 
functional areas: General administration, Sales or marketing, Finance or accounting, 
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Human resources management (include training), Research and development, 
Purchasing, Legal, Quality assurance, Equipment maintenance / management, 
Distribution / Logistic chain management / Production planning, Production / 
Manufacturing and Others for which they had to specify the function. These data 
enables us to calculate the two measures of functional diversity. The measures are 
made in question 2. 
 
4.2.3 Moderator variables 
As shown in Chapter 3, there could be two moderators considered in our study: size 
and growth. Their measures are described in the section below.  
 
Size 
The firm’s size is measured by the logarithm (base 2) of the number of employees in 
the firm. Taking the logarithm reduces the range in the firm size distribution: it 
emphasize the analysis in the small range firms. In base 2, the coefficient of this 
variable in a regression model can be thought of as the change in the dependent 
variable associated with a doubling in the team size. 
The Size (SIZE) is measured as follows: 
NLogIZE 2S =  
where N is the number of employees in the firm. The measures are made in question 6. 
 
Growth 
We adopted Evans (1987)’s definition of growth, G, where.  







where G is the growth index, N is the employment size, t’ and t are the two dates 
delaminating the growth interval. However, in order to be consistent with our size 
measurement, we will use the logarithm in base 2. 
The Growth (GROWTH) is measured as follows: 
 
2
GROWTH 2202 −−= NLogNLog  
 
where N0 is the current employment size of the firm and N-2 is the employment size of 
the firm two years ago, which is the time lag considered for the innovation study. The 
measures are made in question 6. 
 
4.2.4 Control variables 
There are potentially a number of factors that may influence innovation within a firm. 
Six factors should be controlled`: the leadership’s attitude toward innovation, the 
systems and tools implemented for innovation, the average years of work experience, 
the age and tenure diversity and the industry sector. 
 
Leadership and supportive attitude of the management 
Organizations need to develop a culture that supports innovation. Strategy of a firm 
reflects its priorities and values and as a result may promote or hinder innovation. The 
innovation features in a firm’s strategy has an impact on its management attitude 
towards innovation initiatives (Martins and Terblanche,2003; Hii, 1999). An 
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innovative strategy goes along with leadership and supportive attitude of the 
management towards innovation. In innovative and creative organizations, the 
management wants change and seeks to improve the way things get done (Johnson, 
1996). Managers will support innovation initiatives, promote a controlled risk-taking 
culture, and reward innovation initiatives.  
The leadership and supportive attitude toward innovation will be assessed with a 
construct of 9 items based on the concepts found in Martins and Terblanche (2003) and 
Hii (1999). Respondents have to score each item on 1-5 Likert type scales. Higher 
score are associated with higher levels of the construct. Leadership and supportive 
attitude of the management is named CUL and is measured in Questions 10 to 18. We 
studied their validity and reliability in the data analysis section.  
The construct is calculated as follow. For each item, the intra-group agreement was 
calculated to check if the different respondents of the same firm were in agreement 
with each other (Appendix A). The average response across each firm is calculated 
based on valid answers. These average scores are summed up providing the total score 
for the construct.  
 
Systems and tools 
According the various factors of innovation studied previously, communication, 
information sharing and knowledge acquisition tools must be taken into account. 
Based on Chiesa et al.’s model (1996), we will consider the information and 
communication tools as enabling factors for innovation.  
The information and communication tools factor will be assessed with a construct of 
two items based on the concepts found in Martins and Terblanche (2003) and Hii 
(1999). Respondents have to score each item on 1-5 Likert type scales. Higher score 
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are associated with higher levels of the construct. information and communication 
tools (ICT) is measured in questions 19 to 20. We studied their validity and reliability 
in the data analysis section.  
 
The construct is calculated as follow. For each item, the intra-group agreement was 
calculated to check if the different respondents of the same firm were in agreement 
with each other (Appendix A). The average response across each firm is calculated 
based on valid answers. These average scores are summed up providing the total score 
for the construct.  
 
Average years of work experience 
Even though the two diversity indexes describe the repartition of expertise among 
different functions, they do not encompass the overall experience of the management 
staff. Literature highlights the importance of knowledge background and acquisition, 
which is partially a function of the length of one’s experience. We will therefore 
control for the average years of work experience of the managerial staff surveyed. 
Average year of work experience (YEARS) is measured with question 1.  
 
Age and tenure diversity 
Age heterogeneity involves various political, social and economical experiences, 
which have a fundamental role in shaping attitudes and values. Besides, attitudes 
change with the aging process. Heterogeneity in the tenure within the organization will 
also have an impact their working attitudes. Bantel and Jackson (1989) empirically 
assessed a negative significant correlation between age and innovation and between 
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tenure heterogeneity and innovation. We will therefore control this other form of 
diversity. We will compute separately the age and tenure diversities with the 
coefficient of variation of these variables.  
Based on self-reported age and tenure within the organization of the management staff, 
both variables will be computed with the coefficient of variation (dividing the standard 
deviation by the mean) (Allison, 1978). Age (AGE) and tenure (TENURE) diversity 
are measured in questions 4 and 5. 
 
Moderators 
We will also control size and growth which have an impact on innovation according 
to previous research (Huergo and Jaumandreu, 2002; Stock et al., 2002). Also, when 
testing moderating effects, it is necessary to control for the main effect of the 
moderating variable (Baron and Kenny, 1986). We also centered the variable to study 
the moderator effect (Baron and Kenny, 1986; Jaccard, 1990). 
Industry sector 
The industry sector will be controlled using a dummy variable. We separated the 
companies into two categories, the general service providers and the manufacturers. To 
measure the industry sector, the questionnaires are coded. The database we used to 
send out the questionnaires provides us with the sector of the firms. 
4.2.5 Limitations 
In this study, we looked at the human resources of SME over a two years time period. 
We also measured the innovative performance over this same period without any time 
lag. We assessed both the process and product innovation. In the literature, authors 
often look at performances taking into account a time lag from the causalities. In our 
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study, we considered that the management staff has a strong impact throughout the 
innovative process, from the inception to the implementation. Since our causalities are 
human factors and specificities of the human resources, their interaction on the 
performance could be tackle as an instantaneous factor. Moreover, most of the 
employees have spent more than two years within the company. Their input would 
have therefore been considered even with a time lag.  
 
4.3 Testing of the survey instrument 
The survey was tested on five people deeply knowledgeable on Singaporeans SMEs. 
These people are deputy director of a research institute, SME entrepreneur and senior 
visiting fellow with 20 years industry experience. We asked them to go through the 
questionnaire before reviewing it with them. The main outcome of these tests is the 
adaptation of the functional areas to better fit the Singaporean SMEs specificities. 
Some minor issues regarding language and explanations of some questions were also 
raised.  
 
4.4 Surveyed population 
The survey is conducted among Singaporean’s Small and Medium Enterprises. The 
targeted SMEs are found in the SME500 database. The SME500 database is a ranking 
of the 500 most performing SMEs in Singapore based on their financial results. In this 
commonly used database, the contact details are readily available. Moreover, high 
performance companies are more likely to have innovation. However this restriction to 
more innovative firms has created a bias from the general SMEs prospective. 
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As explained in the previous chapters, we focused on managerial staff. The managing 
director of each surveyed firm was asked to distribute the questionnaire to its 
management and senior professional staff. We intended to find a relevant way of 
sending the questionnaire to the targeted company. The proportion of the management 
staff in each company varies with the size of the company. We could not obviously 
send questionnaires to 100% of the staff since our target was the management staff. On 
the other hand, choosing a static percentage to find the management staff of the 
company would have raised a issue in small firms were many team members have the 
status and responsibilities of a manager. We had to find a relevant tradeoff between 
representativeness and cost. After discussing with specialists in the study of SMEs in 
Singapore and based on their personal experience, we decided on the following 
criteria: 
• For very small firms (around 10 employees), we should send a questionnaire to 
all the employees 
• For the medium firms of our sample (around 50), we should consider that not 
more than 40% of the staff was from the management 
• For the bigger firms of our sample (more than 200 employees) not more than 
20% of the staff belongs to the management 
 
Figure 4-2 shows the percentage of the size targeted depending on the size of the 
firm.  




















Figure 4-2 Number of questionnaire sent 
 
4.5 Survey implementation 
With the survey of a large sample of Singaporean SMEs, we aim to examine the 
relationship between human resources professional background diversity and 
innovation performance.  
 
We based the design of the survey on Frohlich’s (2002) technical note to improve 
response rate of a survey research. We mailed each executive a cover letter with 
university letterhead explaining the aims and benefits of the research, copies of the 
questionnaire and pre-paid envelopes (Appendix C). In the questionnaire, clear 
definition of innovation and functional background are provided. Two weeks after the 
first mailing, a reminder letter was sent to targeted firms which have not replied at that 
time. An e-mail was also sent to companies which have participated in the survey but 
which had not sent enough responses. An electronic questionnaire was attached to this 
e-mail to enable an easy spreading towards the colleagues of the respondents.  
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4.6 Conclusion 
This chapter justifies the construction of the survey instrument. According to the 
previous literature review and our theoretical framework, we described the variables 
required to verify our hypothesis and how to assess them. The next chapter will 
analyze and discuss the data collected with this survey instrument.  
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Chapter 5 Data analysis and discussion 
 
5.1 Introduction 
This chapter will present the analysis of the data collected during the survey. The first 
section describes the tests we carried out on the data to verify their validity for testing 
our hypothesis. We will then present the result of the multiple regression analysis for 
the several models introduced in the theory. Finally we will discuss the research 
findings of the survey and relate them back to literature.  
 
5.2 Preliminary analysis 
5.2.1 Number of responses 
Company 
Table 5-1 presents a summary of the level of participation in the mail survey. Out of 
500 companies targeted, 77 were returned, 14 were undelivered due to unknown 
address, 9 company have closed down, 14 wrote back to decline participation.  
Table 5-1 Response at the firm level 
Status N Response rate  
(out of all companies) 
Response rate 
(out of valid companies) 
Sent 500   
Undelivered 14 2.8%  
Closed down 9 1.8%  
Declined invitation 14 2.8% 2.9% 
Returned 77 15.4% 16.1% 
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The latest database available was two years old and the data were not always accurate: 
4.5% of the SMEs targeted had closed down or moved to unknown addresses. We can 
also estimate another 5% to 10% aimed at a specific employee (usually the managing 
director) who has left the company. Even though the global response rate was quite 
high (15%), the number of useable data is only 10% of the population surveyed. For 
several companies, the response rate remained low even after the email reminders. The 
managing director whom the mail was addressed to might have responded, but did not 
pass the other questionnaires to his management members. This reflects the difficulty 
of surveys targeting multiple respondents within one company. With an average firm 
size in our SME500 database of 55 employees (range: 3-710), one would expect 
majority of these firms to be constrained by people and time resources.  
 
Employee  
Since this study is a multi-firm survey with multi-respondent within each firm, we had 
to ensure the relevant population had been surveyed in each company. We first 
checked that the respondents were part of the management staff. Of the 77 companies, 
27 had provided responses for less than 50% of there management staff even after 
email reminders. In Table 5-2 we describe the number of responses within the firms, 
considering only the firms which response is valid.  





Range Min Max Mean Std. 
Deviation Variance 
242 50 15 2 17 4.84 3.228 10.42
 
The low response rate within each company is an issue in our results. We might not get 
the real company diversity profile. There might be a bias in the type of employee 
responding to the survey. People who have replied to our questionnaire might be more 
interested in innovation than those who did not answer. Accordingly, they might 
highlight a specific aspect of the firm functional diversity. 
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5.2.2 Characteristics of respondents and profile of firms  
Seniority of respondents 
Table 5-3 presents a summary of the profile of respondents. For companies, the 
participation letter and the questionnaires were addressed to the Managing Director. 
Instructions in the cover letter asked for the participation from employees who were 
managers or senior professionals in the company. We asked the respondents to assess 
the proportion of the management and senior professional staff in their company. They 
were also asked to specify whether they were part of this category of employees, in 
case they did not specify their position in the company. Nonetheless, most did state 
their job designation.  
Table 5-3 Seniority of the respondents 
Position Frequency Percentage 
CEO/MD 12 5.0% 
Director – Technical, R&D, Marketing and Finance 27 11.2% 
General Manager 21 8.7% 
Manager 84 34.7% 
Senior Professional 35 14.5% 
Not specified 63 26.0% 
Total 242 100.0% 
 
Length of service 
In terms of length of service, Table 5-4 shows that 63.2% of the respondents have a 
service of more than 5 years for their company. 14% reported a service between five 
and ten years. 49.1% of the respondents have been with the company for more than ten 
years.  
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Table 5-4 Length of service of the respondents 
Years with the company Frequency Percentage 
<= 5 89 36.8% 
5 < Y <= 10 34 14.0% 
10 < Y <= 20 55 22.7% 
> 20 64 26.4% 
Total 242 100% 
 
Nature of business 
As shown in Table 5-5, the distribution of the respondent firms across the nature of 
business is quite homogenous. Service providers represent 42% of the total 
respondents, manufacturers account for 32 % of the total respondents and distributors 
for 26% of the respondents. There is no real issue with this missing information since 
we do not make any distinction within the management staff. Since the respondents 
were asked to specify if they were part of the management staff, the only issue would 
be if they misunderstood the term “management staff”. 
All the responding companies have existed for more than 5 years according to our 
database. 
Table 5-5 Nature of business 
Nature Frequency Percentage 
Service provider 21 42% 
Manufacturer 16 32% 
Distributor 13 26% 
Total 50 100% 
 
Size of the company 
Table 5-6 shows that the average size of the valid companies is 74. The range is from 9 
employees up to 245 employees.  
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Table 5-6 Nature of business 
Number of 
Companies 
Range Min Max Mean Std. 
Deviation 
50 236 9 245 74 56
 
5.2.3 Non-respondent bias test 
Since we gathered a modest number of valid responses, a non-response bias test was 
necessary. In the context of this research, the key characteristic taken into account for 
the non respondent bias test is the size of the firm. This is the only characteristic for 
which the information needed for statistical tests is available for both responding and 
non-responding firms. We divided the sample population into non-respondents (label 1) 
and respondent (label 2). We tested the two population samples of respondents and 
non-respondents using a two independent samples T-test procedure. Levene’s test is 
not significant given p=0.871. Therefore the underlying variances between the two 
samples (responding versus non-responding) are the same. However, there is a 
significant difference of mean between the two samples. The results show that the 
means size for non responding firms is 52.66 and mean size for the responding firms is 
74.3. The mean size for the two samples differs by 22 employees (21.6). For the 
observed difference of 21.6 employees, the t statistic is -2.253 with observed two-
tailed significance level at 0.025. The null hypothesis is therefore rejected. There is a 
significant difference of size variable of the two samples. This response bias shows 
that we will analyze the bigger firms of our initial sample (SME 500).  
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Table 5-7 Non-response bias test 
  Group Statistics 
 
  Expr1 N Mean Std. Deviation 
Std. Error 
Mean 
1 423 52.6596 79.62613 3.87155 Employee
s 2 77 74.2597 63.57929 7.24553 
 
Independent Samples Test 
 
    
Levene's Test 
for Equality of 
Variances t-test for Equality of Means 









Interval of the 
Difference 







2.253 498 0.025 -21.6 9.589 -40.44 -2.760
  Equal 
variances not 
assumed   
-






5.2.4 Scales analysis  
We measured the cultural and information communication technologies dimensions of 
each company using several items in our questionnaire. The items were designed to be 
coded in the same direction and to have the same number of categories with the same 
range. Moreover, we do not have any missing cases in our data sample. To further 
refine the measurement scales, we conducted an item reduction analysis, a factor 
analysis and checked on the quality of the scales. 
 
Initial item reduction 
A Likert scale should measure one concept, rather than a mixture of concepts. The 
item total correlations provide evidence for the unidimentionality of the scale. Items 
that do not correlate well with the rest of the items probably do not belong to the scale 
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since they are probably a different concept. To remain in a scale, an item should have 
an item-total correlation of at least 0.3 (de Vaus, 2003). Table 5-8 enables us to assess 
the appropriateness of each item in the scale. According to the item-total correlation 
criteria, all the items should be kept in each measure. Appendix A shows the inter-
correlations of all 11 items used to measure the constructs CUL and ICT. The analysis 
of the correlation matrix of the items shows that there is no pattern of low interitem 
correlations in our constructs. 
Table 5-8 Item-total Statistics for CUL construct 
 Scale Mean if 







Alpha if item 
deleted 
CULTURE 1 29.2089 7.4023 0.3696 0.8031 
CULTURE 2 29.1535 7.4565 0.4616 0.7861 
CULTURE 3 29.2957 6.9395 0.6441 0.7609 
CULTURE 4 28.8521 7.8724 0.5055 0.7834 
CULTURE 5 29.4796 6.6477 0.6924 0.7523 
CULTURE 6 29.4866 8.1424 0.3261 0.8005 
CULTURE 7 29.2560 7.6712 0.5088 0.7812 
CULTURE 8 29.4012 7.5678 0.4569 0.7865 
CULTURE 9 29.6394 7.0746 0.5255 0.7778 
 
Table 5-9 Item-total Statistics for ICT construct 
 Scale Mean if 







Alpha if item 
deleted 
ICT1 3.3031 0.4185 0.8438  
ICT2 3.4794 0.4042 0.8438  
 
Factor analysis 
We proceeded to a factor analysis on CUL and ICT constructs. The analysis yielded a 
three factors solution for CUL (Table 5-10), and a one factor solution for ICT (Table 
5-10). According to Martins and Terblanche (2003) classification of the determinants 
of organizational culture that influence creativity and innovation, CULTURE 1 belongs 
Chapter 5 Data analysis and discussion 
 61
to STRATEGY and CULTURE 2 to CULTURE 9 belongs to BEHAVIOR THAT 
ENCOURAGES INNOVATION. We could have therefore expected several 
components. 
 
Table 5-10 CUL construct components matrix 
 Component 
  1 2 3 
C1 ,483 ,348 -,653
C2 ,570 ,484 ,363
C3 ,772 -,164 -0,07
C4 ,621 ,332 -,198
C5 ,800 -,130 0,07
C6 ,443 ,488 ,595
C7 ,665 -,472 0,06
C8 ,612 -,546 ,252
C9 ,641 0,02 -,364
Extraction Method: Principal Component Analysis. 
a  3 components extracted. 
 
Table 5-11 ICT construct component matrix 
 Component 
  1 
ICT1 .960 
ICT2 .960 
Extraction Method: Principal Component Analysis. 
a  1 components extracted. 
 
With only 50 useable companies, we ought not to increase the number of variables in 
our reduction analysis. We therefore need to extract only one variable from our items 
to get a single control variable for the organizational culture towards innovation. Two 
items do not fit in the one component solution, CULTURE 1 and CULTURE 6. 
 
We can arguably remove the STRATEGY determinant of our CUL construct since the 
main aspect studied is the effective behavior of the management staff towards 
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innovation rather than the strategy, especially for SMEs. We also decided to remove 
the incentives toward risk CULTURE 6 since it did not fit in our construct (Table 5-10). 
Without these two items in our construct, the factor analysis yielded a one factor 
solution for CUL (Table 5-11 and Table 5-12).  
 
Table 5-12 Total Variance Explained for CUL construct 
Initial 
Eigenvalues 
Extraction Sums of 
Squared Loadings





1 3,259 46,562 46,562 3,259 46,562 46,562
2 ,992 14,177 60,739
3 ,859 12,269 73,009
4 ,786 11,224 84,233
5 ,410 5,864 90,097
6 ,389 5,558 95,655
7 ,304 4,345 100,000
Extraction Method: Principal Component Analysis. 
 










Extraction Method: Principal Component Analysis. 
a  1 components extracted. 
 
The analysis of the communality tables (Table 5-14 and Table 5-15) for each construct 
indicates that all variables explain a substantial proportion of the variance.  
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Extraction Method: Principal Component Analysis. 
 
Table 5-15 Communality statistics for ICT construct 
 Initial Extraction 
ICT1 1.000 .922 
ICT2 1.000 .922 
Extraction Method: Principal Component Analysis. 
 
 
Quality of the scale 
A reliable measure is one for which we can depend on obtaining consistent responses. 
With multi-item measures the internal consistency measure is the best method. Of the 
internal consistency measures Cronbach’s alpha is the most widely used and is the 
most suitable (de Vaus, 2003). The strength of alpha is that it provides the most 
thorough analysis of patterns of internal consistency. An alpha of 0.7 is normally 
considered to indicate a reliable set of items. From Table 5-16, we can notice that the 
alphas of culture and information communication technologies are above 0.7. 
Therefore the composite scales demonstrate good internal consistency increasing the 
confidence of further analysis using these scales.  
 
Table 5-16 Internal consistency test 






ICT1, ICT2 ICT 0.9152
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5.2.5 Test of normality, multicollinearity, constant variance. 
There are four main required assumptions for using multiple regressions: normality, 
constant variance, independence of observations (multicollinearity) and linearity. 
Normality 
The main way of checking for violations of normality is to examine the distribution of 
single variables. We will use the One-sample Kolmogrov-Smirnov test which 
evaluates the null hypothesis that the observed distribution approximates a normal 
distribution.  
Table 5-17 Test of Normality 
One-Sample Kolmogorov-Smirnov Test
50 50 50 50 50 50 50 50 50 50
2,9593 ,3525 ,4587 5,8124 -,0139 3,6750 3,3913 16,8859 ,2689 ,6182
2,28057 ,18871 ,24933 1,11229 ,26731 ,36184 ,61577 6,14696 ,13899 ,27916
,123 ,068 ,127 ,058 ,131 ,103 ,090 ,121 ,055 ,065
,123 ,067 ,087 ,050 ,131 ,058 ,081 ,121 ,055 ,056
-,097 -,068 -,127 -,058 -,127 -,103 -,090 -,055 -,055 -,065
,870 ,481 ,895 ,410 ,929 ,730 ,637 ,855 ,392 ,462












INNOV INTRA DOM LGSIZE GROWTH CUL ICT YEARS AGE TENURE
Test distribution is Normal.a. 
Calculated from data.b. 
 
The Table 5-17 shows the result of the normality test. None of the values exceed 1.28 
and the degrees of significance are above 0.05 (de Vaus, 2003). Appendix A shows the 
graph of the distribution of each variable.  
 
Heteroscedasticity 
A common approach of checking for the presence of heteroscedasticity is to examine 
residual plots of the actual standardized residual values of INNOV against the 
predicated residual values of INNOV. As shown in Figure 5-1, the residuals are 
scattered around the horizontal line through 0. This indicates that there is no 
Chapter 5 Data analysis and discussion 
 65
underlying pattern in the variability of the residuals with increasing predicted values. 






























Figure 5-1 Test of homoscedasticity 
 
Multicollinearity 
Multiple correlation analysis can be conducted by treating one of the independent 
variables examining the multiple correlations with the others. We study the variable 
inflation factor (VIF) based on the multiple correlation approach. Any variable that has 
a VIF of 5 or more could indicate problems with Multicollinearity. Table 5-18 shows 
that the condition of absence of multicollinearity is met. 
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Table 5-18 Test of multicollinearity 
Variable Collinearity Statistics 
 Tolerance VIF 
INTRA  0.829354 1.205757 
DOM 0.651548 1.534806 
LGSIZE 0.665760 1.502043 
GROWTH 0.742458 1.346878 
CUL 0,496097 2,015730 
ICT 0.566153 1.766307 
YEARS 0.754415 1.325530 
AGE 0.660480 1.514050 
TENURE 0.589514 1.696312 
SECTOR 0.709619 1.409208 
 
Linearity 
In our multivariate analysis, an examination of the actual standardized residual values 
of INNOV against the predicted residual values of INNOV can indicate a non linear 
relationship. The Figure 5-1 does not show nonlinear pattern which would be a sign of 
nonlinearity.  
 
5.2.6 Descriptive statistics 
Table 5-19 presents the means, standard deviations, reliabilities and correlation 
coefficients for the variable in this research. All variables examined in this research 
have not been centered since they possess means that are close to the center of their 
range with very little skewness.  
 
Intrapersonal functional diversity is significantly correlated with Innovation (0.423, 
p<0,01). There is no significant correlation between dominant function diversity and 
innovation. 
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5.3 Multiple regression analysis 
5.3.1 Functional diversities and innovative performance 
We tested the first two hypotheses with a single regression equation involving the 
dependent variable (INNOV), the two dependent variables (DOM and INTRA), and 
the control variables. 
 
In model 1 (Table 5-20), the functional diversity variables (INTRA and DOM) and 
eight control variables accounted a highly significant 29.2 percent (p<0.01) of the 
variance of innovative performance. Of the eight control variables included in the 
model, Culture, Sector and Age diversity demonstrated a significant (p<0.05) 
association with innovative performance.  
 
We found a positive (β=0.555) and highly significant (p<0.01) impact of intrapersonal 
functional diversity on innovation, providing support to hypothesis 2. However, the 
coefficient of the DOM is not significant which enable us to conclude that hypothesis1 
does not hold.  
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INTRA ,555 4,186 ,000
DOM ,037 ,247 ,806
LGSIZE ,033 ,216 ,830
GROWTH ,189 1,343 ,187
CUL ,388 2,271 ,029
ICT -,049 -,308 ,760
YEARS -,212 -1,533 ,133
AGE -,317 -2,134 ,039
TENURE -,129 -,822 ,416







 Dependent Variable: INNOV 
 
 
5.3.2 Test of the moderators on intrapersonal functional diversity 
 Intrapersonal functional diversity, size and growth 
 
Baron and Kenny (1986)’s criteria on correlation of the moderator with the predictor 
and the independent variable is verified. Table 5-19 shows that there is no significant 
correlation between INNOV and LGSIZE and between LGSIZE and INTRA. The 
variables were centered to study the moderator effect (Jaccard, 1990). 
 
Model 2 includes in the multiple regression analysis the product of INTRA and 
LGSIZE (INTRA x LGSIZE) as another independent variable (Table 5-21). The 
regression changes with the addition of this moderator effect. The entry of this new 
variable (moderator variable) increases the adjusted R2 from 0.292 to 0.423, that is by 
0.131. The regression of the innovative performance (INNOV) on intrapersonal 
functional diversity (INTRA) depends on the size of the organization. The interaction 
coefficient is negative (β = -.407) and highly significant (P<0.01). 
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We proceeded to the same analysis with the growth as moderator factor (model 3). 
Table 5-19 shows that there is no significant correlation between INNOV and 
GROWTH and between GROWTH and INTRA. The entry of INTRA x GROWTH as 
a new variable (moderator variable) increases the adjusted R2 from 0.292 to 0.362 
(Table 5-21), that is by 0.07. The regression of the innovative performance (INNOV) 
on intrapersonal functional diversity (INTRA) depends on the growth of the 
organization. As shown in Table 5-21, the interaction coefficient is positive (β =0.303) 
and significant (P<0.05). The intrapersonal functional diversity direct effect is still 
highly significant (β =0.524, P<0.01). 
 
In model 4, we proceeded to the analysis of size and growth as moderators 
simultaneously. The regression changes with the addition of the moderators. We will 
base our analysis on this model to avoid a missing variable issue. The entry of these 
two new variables (moderator variables) increases the adjusted R2 from 0.292 to .442 
(Table 5-21), that is by 0.150. The interaction coefficient of the size with intrapersonal 
functional diversity is still negative (β =-.341) and significant (P<0.05) which proves 
the robustness of the moderation effect. However, the interaction effect of the growth 
with intrapersonal functional diversity is not insignificant in this model anymore. 
 
As suggested by Cohen and Cohen (1983), the study of three examples of the family of 
regression lines can provide a clearer view of the moderator effect. Based on model 4, 
we studied the moderator effect of the size on the impact of intrapersonal functional 
diversity on innovation. The three representative equations are one for “low” size score 
(1 sd below the mean), one for an “average” size score (at the mean), and one for a 
“high” size score (1 sd above the mean). With our data set these three values are 
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respectively 4.7, 5.81 and 6.92 (Table 5-19). The slopes of these lines are given by 




























Figure 5-2 Three different impact of intrapersonal diversity on innovation, depending on the size 
 
 
Figure 5-2 shows the decrease of intrapersonal functional diversity positive effect on 
innovation. The intercept of the line does not mean anything in our study since the line 
is not the regression of innovation performance. The analysis of the slope can therefore 
be carried out more consistently for the whole range of size of our study. In Figure 5-3 
we consider the evolution of the slope of the intrapersonal diversity coefficient with 
the actual size of the firm (computed from LGSIZE). For large firms, the coefficient 
becomes negative. The threshold between the positive and negative effect is for 
companies of 141 employees. This analysis gives us an idea of the evolution of the 
impact of intrapersonal functional diversity on innovation. For firms bigger than 141 
employees, we found from our dataset that the impact becomes negative. This negative 
impact could be explain by the specialization needed for big firms. They might need a 
                                                 
2 BINTRA x INTRA + B LGSIZE x LGSIZE +  BINTRA X LGSIZE x LGSIZE x INTRA = (BINTRA + BINTRA X LGSIZE 
x LGSIZE) x INTRA + B LGSIZE x LGSIZE 
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bunch of specialists controlled by a few generalists rather than a group of generalists. 
However the small size of our dataset does not enable us to draw strong conclusion of 












































Figure 5-3 Evolution of the slope coefficient of intrapersonal functional diversity with 
the size of the firm 
 
Conclusion on the moderation effects for intrapersonal functional diversity 
Table 5-21 summarizes the regression results on intrapersonal functional diversity. In 
Model 4, we assess the moderators’ effect of both size and growth on the impact of 
intrapersonal functional diversity on innovation. We found that the positive effect of 
intrapersonal functional diversity decreases with the size of the company providing 
support to the hypothesis 3. The main effects are also significant which increases the 
robustness of model 1. However, there is no significant effect of growth as moderator 
on the impact of intrapersonal functional diversity on innovation. We can conclude that 
hypothesis 5 does not hold. Growth has no moderator effect on the positive impact of 
intrapersonal functional diversity. 
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Table 5-21 Result of Moderated Regression Analysis of intrapersonal functional diversity variable, 
Size, Growth, and Innovation 
Independent Variables Model 1:  
No Moderator 
Model 2 :  
SIZE as 
Moderator 
Model 3 :  
GROWTH as 
Moderator 




Controls     
Size .033 .047 .026 .040 
Growth .189 .173 .105 .121 
Culture .388* .447** .402* .447** 
Information Communication Technologies -.049 .024 -.042 .016 
Average years of experience -.212 -.136 -.160 -.114 
Age Diversity -.317* -.269† -.387* -.322* 
Tenure Diversity -.129 -.135 -.108 -.121 
Sector .306* .207 .276* .204 
     
Functional Diversity variables     
Intrapersonal functional diversity .555** .413** .524** .415** 
Dominant Function Diversity .037 -.044 -.044 -.083 
     
Moderator Effect     
INTRA x SIZE  -.407**  -.341* 
INTRA x GROWTH   .303* .198 
     
F 3.017** 4.262** 3.530** 4.235** 
R2 .436 .552 .505 .579 
Adjusted R2 .292 .423 .362 .442 
df 10 11 11 12 





5.3.3 Test of the moderators on dominant function diversity 
Dominant function diversity, size and growth 
In model 5, we included in the multiple regression analysis the product of DOM and 
LGSIZE (DOM x LGSIZE) as another independent variable. The results of this 
analysis are less conclusive than with the other models. The entry of this new variable 
(moderator variable) increases the adjusted R2 from 0.292 to 0.322 (Table 5-22), that is 
by 003. Table 5-22 shows that the interaction coefficient is negative (β=-.217) and not 
significant (P=0.105). Besides the analysis of the dominant function diversity impact 
on innovation moderated by the size does not meet Baron and Kenny’s (1986) criteria 
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(0.294, p<0.05). Table 5-19 shows that there is a significant correlation between DOM 
and LGSIZE. Therefore, the interpretation of this result is not clear. 
 
We proceeded to the same analysis with the growth as moderator factor (model 6). 
Table 5-19 shows that there is no significant correlation between INNOV and 
GROWTH and between GROWTH and DOM. The entry of DOM x GROWTH as a 
new variable (moderator variable) increases the adjusted R2 from 0.292 to 0.397 (Table 
5-22), that is by 0.105. The regression of the innovative performance (INNOV) on 
dominant functional diversity (DOM) depends on the growth of the organization. As 
shown in Table 5-22, the interaction coefficient is positive (β =0.352) and highly 
significant (p<0.01).  
 
In model 7, we proceeded to the analysis of size and growth as moderators 
simultaneously. The regression changes with the addition of the moderators. We will 
base our analysis on this model to avoid a missing variable issue. Table 5-22 shows the 
figures for this model. The entry of these two new variables (moderator variables) 
increases the adjusted R2 from 0.292 to .391, that is by 0.099. The interaction 
coefficient of the growth with dominant function diversity is still positive (β =0.313) 
and significant (P<0.05) which prove the robustness of the moderation effect. 
Similarly, the interaction effect of the size with dominant function diversity (Table 
5-22) is still not significant in this model, which confirms that size has no moderator 
effect on the impact of dominant function diversity on innovation.  
 
We carried out the slopes analysis for growth as moderator based on model 7. With our 
data, low growth is negative (-0.29), average growth is almost null (-0.01), and high 
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growth is positive (0.26). Figure 5-4 shows the interaction between growth and the 
need of dominant function diversity. The threshold between positive and negative 
impact of the dominant function diversity is 6.4% of growth. Figure 5-5 highlights the 






























Figure 5-4 Three different impact of dominant function diversity on innovation, depending on the 
growth 


















































Figure 5-5 Evolution of the slope coefficient of dominant function diversity with the 
growth of the firm 
Conclusion on the moderation effects for dominant function diversity  
Table 5-22 summarizes the regression results on dominant function diversity. In Model 
7, we assess the moderators’ effect of both size and growth on the impact of dominant 
function diversity on innovation. We found that growing firms need dominant function 
diversity to be innovative, and that firms which go through a staff reduction should 
avoid dominant function diversity to be innovative. Hypothesis 6 forecasted the 
opposite relationship and is therefore not supported. We also found that size has no 
moderator effect on the impact of dominant function diversity on innovation. 
Hypothesis 4 is not supported. 
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Table 5-22 Result of moderated regression analysis of dominant function diversity variable, size, 
growth, and innovation 
Independent Variables Model 1:  
No Moderator 
Model 5 :  
SIZE as 
Moderator 
Model 6 :  
GROWTH as 
Moderator 




Controls     
Size .033 .012 .021 .012 
Growth .189 .186 .217 .212 
Culture .388* .398* .488** .482** 
Information Communication 
Technologies -.049 -.011 -.087 -.064 
Average years of experience -.212 -.182 -.260* -.240† 
Age Diversity -.317* -.329* -.412** -.407** 
Tenure Diversity -.129 -.071 -.099 -.074 
Sector .306* .265† .314* .293* 
     
Functional Diversity variables     
Intrapersonal functional diversity .555** .516** .448** .441** 
Dominant Function Diversity .037 .035 .014 .015 
     
Moderator Effect     
DOM x SIZE  -.217  -.105 
DOM x GROWTH   .352** .313* 
     
F 3.017** 3.118** 3.930** 3.318** 
R2 .436 .474 .532 .540 
Adjusted R2 .292 .322 .397 .391 
df 10 11 11 12 






5.4 Discussion of research findings 
Our objective in this study was to suggest that different conceptualization of functional 
diversity would lead to different implications regarding innovation. We also wanted to 
take into account characteristics of the firm regarding its human resources and to see 
how this would impact the functional diversity issue. We looked at two different types 
of functional diversity - dominant function diversity and intrapersonal functional 
diversity – and studied their impact on the innovation performance. We also 
considered two moderators, the size of the firm and its growth in terms of human 
resources. Stemming from previous researches on human resource capabilities, 
employee and team characteristics for creative behaviors, and requisites for firms to 
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become innovative, our model predicted a positive impact of both types of functional 
diversity on innovation. Our model also forecasted a greater impact of intrapersonal 
diversity for small and growing firm, and a greater impact of dominant function 
diversity for stable and big firms. A test of our model on 500 companies from SME500 
in Singapore provided support on our assumptions on intrapersonal diversity. With 
regard to dominant function diversity, our assumption on its general effect on 
innovation was not confirmed. The two others considering the moderator effect of the 
size and the growth were rejected.  
 
Intrapersonal functional diversity was found to be positively related to innovation. This 
is consistent with our expectations that employees with a diverse background will be 
able to share as well as to assimilate various points of view and ideas. This finding can 
be explained by Bunderson and Sutcliffe (2002) study which shows the positive 
relationship between intrapersonal diversity and information sharing.  
 
Another approach is to consider that the degree of importance of different types of 
innovative capabilities of a firm depends on the size of the firm. Chandy and Telly 
(2000) highlight the importance of technological capability in influencing innovation 
for large firms. For small firms, Freel (2003) shows the importance of individual skills. 
Small firms need to invest in the skills of their workforce to incorporate technologies 
and the most of partnerships with firm which have developed technological capabilities. 
This highlights the increased importance of the individual in smaller firms. Thus, the 
impact of functional diversity will increase in smaller firms.  
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Our hypothesis predicted a positive impact of dominant functional diversity on 
innovation. The aggregation of various skills among the management staff was 
expected to bring creativity and facilitate the knowledge acquisition at the firm level. 
However, we did not find any significant relation between dominant function diversity 
and the innovative performance. This is relevant to the lack of consistency of the 
findings on dominant function diversity in the literature. Hambrick et al. (1996) 
associated dominant function diversity with slower competitive response and lower 
short-term but higher long term performance. On the other hand, Bantel and Jackson 
(1989) found a positive impact of dominant function diversity on innovation. 
Bunderson and Sutcliffe (2002) showed that dominant function diversity was 
negatively associated with information sharing for the management teams. The 
dispersion of teams across functional areas of expertise increases the likelihood that 
team members will have difficulty in communicating with and relating to one another. 
Knight et al. (1999) and Pelled et al. (1999) found a lower consensus and higher 
conflicts in diversified firms.  
 
Our results also show that growing firms should rely on intrapersonal diversity to 
improve their innovative performance. This finding is in line with Churchill and Lewis 
(1983) theory on the growth of small and medium firms. According to Churchill and 
Lewis (1983), as long as the firm grows, the “owner’s ability to do is a critical factor 
for the company”. Even though the positive impact of intrapersonal functional 
diversity remains positive for stable and downsizing firms, its effect decreases.  
 
The results on dominant function diversity and the growth of the firms were not 
expected. The impact of dominant function diversity increases with the growth of the 
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firm. The consideration of growth as a moderator variable simultaneously for both 
intrapersonal functional diversity and dominant function diversity can provide us with 
some new insights regarding this issue. When the firm downsizes, part of the human 
resources leave the company. A selection has to be made between the assets which will 
be retained and the ones which will be disposed of. The human resources can be 
reduced either towards more dominant function diversity or towards more 
intrapersonal functional diversity. We proceeded to a multiple regression analysis 
including the product INTRA x GROWTH and DOM x GROWTH as independent 
variables in the initial model (model 1). As in the model 3 and model 6, the regression 
changes with the addition of this moderator effect. The results are presented in Table 
5-23. 
 






INTRA ,430 3,502 ,001
DOM -,055 -,405 ,688
LGSIZE ,016 ,124 ,902
GROWTH ,141 1,092 ,282
CUL ,492 3,188 ,003
ICT -,077 -,551 ,585
YEARS -,210 -1,682 ,101
AGE -,465 -3,388 ,002
TENURE -,083 -,602 ,551
SECTOR ,288 2,271 ,029
INTRAxGROWTH ,265 2,156 ,038




Adjusted R²  .450
df  12
  Dependent Variable: INNOV 
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We conducted a slope analysis for the two functional diversity variables 
simultaneously. Figure 5-6 shows the evolution of the slope coefficient of INTRA and 
DOM variables taking into account the moderator effect. In positive growth 
environment, both type of functional diversity have a positive impact on innovation. 
The threshold between positive and negative impact of dominant function diversity is 
far from the zero growth (8%). We observe that for high growth, both types of 
functional diversity have a positive impact. However, for low or negative growth, 
intrapersonal diversity keeps a positive impact whereas dominant function diversity 















































Figure 5-6 Evolution of the slope coefficient of the functional diversity effect with the growth rate 
 
When the human resources size reduces, innovation performance can be maintained by 
keeping intrapersonal functional diversity. Manager with a broad range of skills can 
cope with the reduction of resources and handle the aspects of the innovative process 
which suffers from the staff reduction. They will keep the functional diversity which 
enables the innovative performance. However if the staff reduction leads to more 
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dominant function diversity, the priority is given to an efficient management of the 
functions. This function focused strategy will impede innovation.  
 
This analysis explains only partially the choices which have to be made during a staff 
reduction. Some specialization must remains in the company. The dominant functions 
which will be chosen depend on other factors.  
 
5.5 Conclusion 
In this chapter, we tested the six hypothesis raised in Chapter 3. The three hypotheses 
dealing with intrapersonal diversity have been verified. Intrapersonal diversity has a 
positive impact on innovation. This impact is moderated by the size and the growth of 
the firm. We found that small firms are more dependent on intrapersonal functional 
diversity than big firms to be innovative. Finally, the positive impact of intrapersonal 
functional diversity increases with the growth rate of the firm. 
 
With regard to dominant function diversity, none of the hypotheses proposed has been 
verified. No significant effect of dominant function diversity on innovation was found 
in our data. Moreover, no significant result was found on the moderator effect of size 
on dominant function diversity. The hypotheses dealing with growth as moderator of 
the impact of dominant function diversity on innovation was rejected. We found that 
dominant function diversity has a positive impact on innovation in growing firms but 
not in firms which reduce the size of their human resources.  
 
These results suggest that further analysis could be carried out on the interaction 
between functional diversity, size and growth and their impact on innovation. We saw 
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that the growth of a firm in term of human resources moderated the impact of 
functional diversity on the innovative performance. This size evolution can start from 
different initial sizes. Since size also moderates the impact of functional diversity on 
innovation, the interaction of growth, size and functional diversity could be studied. 
We carried out the regression of this triple interaction in Appendix B. No conclusion 
has been drawn due to a lack of significance of the results. Further study could bring 
new insight on this issue.  
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Chapter 6 Conclusion 
 
6.1 Introduction 
In order to answer the research questions of this thesis, we have developed some 
hypotheses based on existing literature. We designed a survey instrument to test our 
theory with an empirical study. After pre-testing the instrument, we conducted a 
survey among 500 small and medium enterprises in Singapore.  
 
This chapter presents a summary of the research findings followed by the description 
of their theoretical and managerial implications. Finally, based on the research 
limitation identified in this thesis, we propose the main areas for future researches. 
 
6.2 Research findings 
This research aimed at understanding the impact of functional diversity of the 
management staff of small and medium enterprises on innovative performance. This 
thesis was based on two research questions: (1) In SMEs, what is the effect of 
dominant function diversity and intrapersonal functional diversity of the managerial 
staff on innovation? (2) In SMEs, which functional diversity should be sought among 
the managerial staff in order to foster innovation?  
 
The first two hypotheses we raised were the positive impact on innovation of both 
dominant function diversity and intrapersonal functional diversity. We found a positive 
Chapter 6 Conclusion 
 85
impact of intrapersonal functional diversity on innovation but no conclusive results 
were drawn for dominant function diversity.  
 
Our third and fourth hypotheses were dealing with the impact of the size of the firm on 
the relation between functional diversity and innovation. We found that the smaller the 
firm was, the bigger was the impact of intrapersonal functional diversity on innovation. 
No conclusive findings could be drawn on the dominant function diversity and size. 
 
The fifth and sixth hypotheses took into account the growth of the firms’ size. We did 
not find any significant effect of growth on the impact of intrapersonal functional 
diversity on innovation. Contrary to our expectations, we found that dominant function 
diversity has a positive impact on innovation for growing firms, and negative for firms 
which size was decreasing. Table 6-1 summarizes these research findings for each 
hypothesis.  
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Table 6-1 Research findings summary 
 Hypotheses Result 
Hypothesis 1 In SMEs, the higher is the dominant function diversity of 
the managerial staff, the higher is the innovation 
performance of the firm. 
Not 
supported 
   
Hypothesis 2 In SMEs, the higher is the intrapersonal functional 
diversity of the managerial staff, the higher is the 
innovation performance of the firm. 
Supported 
   
Hypothesis 3 The smaller the size of the SME, the more important is 
the intrapersonal functional diversity of the managerial 
staff for the firm to be innovative. 
Supported 
   
Hypothesis 4 The bigger the size of the SME, the more important is the 
dominant function diversity of the managerial staff for 
the firm to be innovative. 
Not 
supported 
   
Hypothesis 5 The faster the growth of the SME, the more important is 
the intrapersonal functional diversity of the managerial 
staff for the firm to be innovative. 
Not 
supported 
   
Hypothesis 6 The slower the growth of the SME, the more important is 
the dominant function diversity of the managerial staff 




6.3 Implication for theory 
This study contributes to the understanding of the impact of functional diversity on 
innovative performance. In this research, we highlighted that two different concepts of 
functional diversity can have different impacts on innovation. Therefore, intrapersonal 
functional diversity has a strong significant positive impact on innovation in SMEs. 
Intrapersonal functional diversity should be considered as a factor of innovation in 
studies dealing with innovation in SMEs. Our results show that the consideration of 
intrapersonal functional diversity is even more important in small firms. Dominant 
function diversity has a positive impact on growing SMEs but negative impact on 
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downsizing firms. Studies dealing with innovation in SMEs should assess the growth 
of the firm to get the effective impact of dominant function diversity on innovation.  
 
More generally, this research highlights issues which need to be tackled when one 
deals with human resources. The human resources size, growth and organization affect 
the employees’ behavior and the communication and problem solving skills they have 
developed. The number of employees is a common factor considered but this study 
highlighted that other human resources might be of importance. For instance, we saw 
that the evolution of the size needs also to be taken into account in the impact of 
functional diversity on innovation. The growth characteristic of the size of the 
workforce of a company can affect the qualities needed by the employees.  
 
6.4 Implication for SMEs’ human resources management 
The findings of this research imply that organizations striving to be innovative can 
benefit a lot from seeking and developing management and senior professional teams 
consisting of individuals who are functionally broad and not narrowly specialized in a 
single function. 
 
Manager should consider the human resources size and growth of their firm in order to 
manage efficiently functional diversity. We found that small firms need intrapersonal 
functional diversity to be innovative. Therefore managers of small firms should focus 
on intrapersonal functional diversity instead of dominant function diversity if they aim 
to be innovative. When the firm becomes bigger, the impact of intrapersonal functional 
diversity becomes less important.  
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For growing firms, both types of functional diversity have a positive impact on 
innovation. In a staff reduction environment, managers should ensure that they keep 
intrapersonal functional diversity among them. Intrapersonal diversity has a positive 
effect for the whole range of growth whereas dominant function diversity has a 
negative impact on innovation when the reduction of the number of employees is high. 
This finding suggests that when SMEs face down turn in business or reorganization 
and have to reduce their number of staff, decision makers must ensure that they keep 
employees with broad skills and experience to compensate the removal of part of the 
human assets. Being so, decision makers will ensure that enough diversity remains 
among the management team and that the missing links of the innovative process can 
be handled.  
 
6.5 Limitations of this research and future directions 
In view of the findings of this thesis, several potential research avenues can be 
proposed. First, intrapersonal functional diversity has been identified as an important 
factor of innovation. However, we did not consider the industry sectors specificities in 
details. The maturity of the industry, the technology involved and the type of 
competition within a specific sector might affect the impact of intrapersonal functional 
diversity on innovation. In our study the sample size in each sector is limited and no 
conclusion can be made on the evolution of the impact of intrapersonal functional 
diversity according to the industry sector. There might be interesting results in each 
sector, considering the differences across the contexts. A deeper analysis within single 
sectors or contextual factors (e.g.: competition, market stability) could bring up some 
new insights on the actual impact of intrapersonal functional diversity between two 
competitors.  
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Second, the results of this thesis suggest that further analysis could be carried out on 
the interaction between functional diversity, size and growth and their impact on 
innovation. We saw that the growth of a firm in term of human resources moderated 
the impact of functional diversity on the innovative performance. This size evolution 
can start from different initial sizes. Since size also moderates the impact of functional 
diversity on innovation, the interaction of growth, size and functional diversity could 
be studied. This analysis requires a lot of data to be significant. A large sample of 
firms should be targeted to tackle this issue. 
 
Third, this study focused on the effect of functional diversity on innovative 
performance. We predicted the various impacts on the outcome considering several 
mediators found in the literature: creativity, flexibility, information sharing. These 
qualitative mediators are difficult to assess consistently across companies. The precise 
role of these mediators should be assessed through focused study on a specific 
company with several management teams. By doing so, one could therefore understand 
the evolution of the innovative performance with the level of functional diversity 
considering creativity, flexibility, information sharing as moderators in a common 
environment. Bunderson and Sutcliff (2002) looked at information sharing as a 
mediator between intrapersonal diversity and team performance. Other mediators 
could be studied with the innovation outcome in order to better understand the positive 
impact of intrapersonal diversity on innovation.  
 
Fourth, at the individual level, intrapersonal diversity evolves with personal choices 
and opportunities and undergoes the constraints and human resources policies of a 
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company. Further studies should be conducted to assess the human resources policy of 
innovative firms in term of recruitment and career management. Companies which 
seek diversified employees may encourage job rotation and various trainings. 
Employees who show high diversity may seek for companies which enable them to 
diversify their career. The study of consistency of innovative firms in term of human 
resources management and skills diversity could provide new insights in this area.  
 
6.6 Conclusion 
Functional diversity of a management team can be found either in the gathering of 
different functional specialists or in the broad range of functions that each individual 
can handle. A review of organizational innovation literature suggests that functional 
diversity among managerial team can foster innovation. This diversity concept is an 
issue for small and medium enterprises which have to deal with limited human 
resources. They have to cope with a tradeoff between hiring specialized managers or 
broad generalists. In order to help SMEs in teaming an innovative management team, 
this empirical study considered two different concepts of functional diversity – 
dominant function diversity and intrapersonal functional diversity- and analyzed their 
impact on the firm innovative performance according to the firms’ size and growth. 
New insights on functional diversity in SMEs can be drawn from the analysis of the 
results: 
• Intrapersonal functional diversity has a positive impact on innovation in small 
and medium enterprises whereas no consistent impact has been found for 
dominant function diversity.  
• The positive impact of intrapersonal functional diversity on innovation is even 
stronger with very small enterprises. 
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• In a staff reduction environment, intrapersonal functional diversity has a 
positive impact on innovation whereas dominant function diversity has a 
negative impact on innovation. 
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age 6 12.0 12.0 12.0 
Construction 7 14.0 14.0 26.0 
Electricity / Gas 
/ Water 1 2.0 2.0 28.0 
Finance 1 2.0 2.0 30.0 
Mfg 9 18.0 18.0 48.0 
Property 1 2.0 2.0 50.0 
Retail 3 6.0 6.0 56.0 
Services 12 24.0 24.0 80.0 
Wholesale 10 20.0 20.0 100.0 
Valid 
Total 50 100.0 100.0  
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Table A-2 Firms’ sector classification 
 Single Measure 
Intraclass Correlation  
Average Measure 
Intraclass Correlation Sig F Alpha 
1 1,0000* 1,0000** 0 1,90E+14 1
2 ,4000* ,5714** 0,0348 3,3529 0,7018
3 ,5238* ,6875** 0,0143 4,3846 0,7719
4 ,5775* ,8039** 0,0011 4,9677 0,7987
5 ,1714* ,6234** 0,0002 4,1434 0,7587
6 ,3750* ,6429** 0,0102 3,3571 0,7021
7 ,0470* ,2831** 0,0164 2,3977 0,5829
8 ,1098* ,5261** 0,0184 2,3259 0,4818
9  ,7297* ,8438** 0,001 8,7143 0,5701
10 ,1863* ,8343** 0 6,5202 0,8466
11 ,4406* ,7026** 0,008 3,52 0,7159
12 ,2697* ,5255** 0,0369 2,5319 0,605
13 ,1024* ,4439** 0,0271 2,2385 0,5533
14  ,6452* ,8451** 0,0002 6,3571 0,8427
15 ,2063* ,5652** 0,0161 2,5854 0,6132
16 -,2264* -,5854** 0,737 0,662 -0,5106
17 ,4628* ,6328** 0,0685 2,6716 0,6257
18 ,2857* ,4444** 0,0248 3,7273 0,7317
19 ,4366*  ,6078** 0,0844 2,4762 0,5962
20  ,2047* ,7202** 0 4,9359 0,7974
21 ,2040* ,4346** 0,0848 2,0336 0,5083
22 ,2670* ,5222** 0,0343 2,5773 0,612
23 ,1971* ,4241** 0,0669 2,1739 0,54
24 ,0645* ,2927** 0,1922 1,4364 0,3038
25 ,0653* ,4114** 0,0124 2,4462 0,5912
26 ,0654*  ,1736** 0,2308 1,4468 0,3088
27  1,0000*  1,0000* 0 1,90E+14 1
28 ,1449* ,5426** 0,0168 2,4281 0,5882
29 ,0071* ,0210** 0,4574 1,0256 0,025
30 ,1797* ,6366** 0,0015 3,3061 0,6975
31 ,3750* ,5455** 0,1021 2,3043 0,566
32 ,1081* ,3774** 0,1388 1,6475 0,393
33 ,3038* ,4660** 0 7,68E+13 1
34 ,1161* ,5418** 0,0023 3,0906 0,6764
35 ,0977* ,3023** 0,1214 1,7222 0,4194
36  ,1111* ,3846** 0,086 1,7857 0,44
37 ,1070* ,5189** 0,0071 2,6741 0,626
38  1,0000*  1,0000* 0 1,90E+14 1
39  1,0000*  1,0000* 0 1,90E+14 1
40  ,3470* ,7881** 0 5,3643 0,8136
41 ,1627*  ,4928** 0,0486 2,0897 0,5215
42  ,3056*  ,4681** 0,0006 9,8 0,898
43 ,1136*  ,5357** 0,0284 2,1652 0,5381
44 ,2857* ,4444** 0,009 5 0,8
45 ,1588* ,6016** 0,001 3,4679 0,7116
46  ,3269* ,4928** 0,0324 3,4286 0,7083
47  ,3333*   ,5000** 0,0789 2,5385 0,6061
48  ,1990* ,5984** 0,0055 2,9487 0,6609
49  ,2137* ,5761** 0,0259 2,3731 0,5786
50 ,3243*  ,4898** 0,0449 3,087 0,6761
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    C1 C2 C3 C4 C5 C6 C7 C8 C9 ICT1 ICT2 
Pearson 
Correlation 1 .296(*) .366(**) .336(*) .295(*) -.006 .106 .033 .425(**) .430(**) .433(**)
Sig. (2-tailed) . .037 .009 .017 .037 .968 .463 .818 .002 .002 .002
C1 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .296(*) 1 .318(*) .350(*) .344(*) .490(**) .151 .298(*) .159 .420(**) .307(*)
Sig. (2-tailed) .037 . .024 .013 .014 .000 .295 .036 .271 .002 .030
C2 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .366(**) .318(*) 1 .442(**) .515(**) .218 .603(**) .427(**) .321(*) .485(**) .405(**)
Sig. (2-tailed) .009 .024 . .001 .000 .128 .000 .002 .023 .000 .004
C3 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .336(*) .350(*) .442(**) 1 .360(*) .255 .325(*) .102 .364(**) .247 .271
Sig. (2-tailed) .017 .013 .001 . .010 .074 .021 .483 .009 .084 .057
C4 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .295(*) .344(*) .515(**) .360(*) 1 .346(*) .438(**) .570(**) .513(**) .422(**) .408(**)
Sig. (2-tailed) .037 .014 .000 .010 . .014 .001 .000 .000 .002 .003
C5 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation -.006 .490(**) .218 .255 .346(*) 1 .153 .072 .200 .204 .051
Sig. (2-tailed) .968 .000 .128 .074 .014 . .290 .619 .164 .154 .726
C6 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .106 .151 .603(**) .325(*) .438(**) .153 1 .495(**) .319(*) .270 .183
Sig. (2-tailed) .463 .295 .000 .021 .001 .290 . .000 .024 .058 .202
C7 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .033 .298(*) .427(**) .102 .570(**) .072 .495(**) 1 .307(*) .453(**) .407(**)
Sig. (2-tailed) .818 .036 .002 .483 .000 .619 .000 . .030 .001 .003
C8 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .425(**) .159 .321(*) .364(**) .513(**) .200 .319(*) .307(*) 1 .477(**) .306(*)
Sig. (2-tailed) .002 .271 .023 .009 .000 .164 .024 .030 . .000 .031
C9 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .430(**) .420(**) .485(**) .247 .422(**) .204 .270 .453(**) .477(**) 1 .844(**)
Sig. (2-tailed) .002 .002 .000 .084 .002 .154 .058 .001 .000 . .000
ICT1 
N 50 50 50 50 50 50 50 50 50 50 50
Pearson 
Correlation .433(**) .307(*) .405(**) .271 .408(**) .051 .183 .407(**) .306(*) .844(**) 1
Sig. (2-tailed) .002 .030 .004 .057 .003 .726 .202 .003 .031 .000 .
ICT2 
N 50 50 50 50 50 50 50 50 50 50 50
*  Correlation is significant at the 0.05 level (2-tailed). 





Analytic framework of the moderators effects 
A moderator is a third variable that affects the direction and/or strength of the relation 
between an independent variable (predictor) and a dependent variable (outcome). The 
essential properties of a moderator are summarized in Figure B 1. 
 
 
Figure B-1 Moderator model, Baron and Kenny (1986). 
This model has three causal paths explaining the outcome variable. Even though there 
may be some significant main effects for the predictor and the moderator (paths a and 
b), the moderator hypothesis is supported if the impact of the interaction between the 
two is significant (path c). 
 
The effect of the independent variable on the dependent variable will be a function of 
the moderators. According to Baron and Kenny (1986), it is preferable use the 
regression coefficients to measure a moderator effect since they are not affected by 
differences in the variance of the independent variable or the differences in the 
measurement error in the dependent variable.  They also note that it is desirable that 
the moderator variable be uncorrelated with both the predictor and the dependent 












Interaction between size, growth and functional diversity on 
their impact on innovation 
Intrapersonal functional diversity, size and growth 
In model 8, we include in the multiple regression analysis (Model 1) the product 
INTRA with LGSIZE and GROWTH (INTRA x LGSIZE x GROWTH) as another 
independent variable. The results of this analysis are less conclusive than with the 
other models. The entry of this new variable (moderator variable) increases the 
adjusted R2 from 0.362 (Table 5-20) to 0.384 (Table B-1), that is by 0.022, a small but 
highly significant amount (P<0.01). The triple interaction factor is not significant in 
this model (Table B-1). 
Table B-1 Summary statistics of intrapersonal functional diversity moderated by growth and size 
 Model Summary 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate Sig. 
1 .723(a) .523 .384 1.78930 .001 








Coefficients t Sig. 
    B Std. Error Beta     
1 (Constant) -7.723 3.569  -2.164 .037 
  INTRA 6.528 1.486 .541 4.393 .000 
  DOM -.272 1.327 -.030 -.205 .839 
  LGSIZE .025 .282 .012 .088 .930 
  GROWTH -2.798 3.174 -.328 -.881 .384 
  CUL 3.462 1.064 .511 3.253 .002 
  ICT -.399 .554 -.108 -.721 .475 
  YEARS -.074 .049 -.199 -1.511 .139 
  AGE -5.448 2.260 -.334 -2.410 .021 
  TENURE -1.068 1.193 -.131 -.895 .376 
  SECTOR 1.290 .612 .282 2.109 .042 
  INTRA X 
LGSIZE X 
GROWTH 
2.118 1.359 .570 1.558 .127 





We conducted this analysis considering the size of the company as a categorical 
variable. We divided the data sample into two categories, small firm (size below mean), 
and big firms (size above mean). We removed of the sample six companies which 
where the closest to the mean. The results are not conclusive either. The entry of this 
new variable (moderator variable) increases the adjusted R2 from 0.362 (Table 5-20) to 
0.377 (Table B-2), that is by 0.015, a small but highly significant amount (P<0.01). 
The triple interaction factor is not significant in this model (Table B-2). 
Table B-2 Summary statistics of intrapersonal functional diversity moderated by growth and size 
as a category. 
 Model Summary 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate Sig. 
1 .733(a) .537 .377 1.85154 .004 









Coefficients t Sig. 
    B Std. Error Beta     
1 (Constant) -8.410 3.788  -2.220 .034 
  INTRA 7.193 1.625 .604 4.426 .000 
  DOM -.394 1.330 -.043 -.296 .769 
  SIZECAT .597 .641 .129 .932 .358 
  GROWTH -1.101 3.005 -.126 -.367 .716 
  CUL 3.400 1.219 .443 2.789 .009 
  ICT -.278 .603 -.070 -.461 .648 
  YEARS -.092 .056 -.245 -1.643 .110 
  AGE -6.488 2.546 -.402 -2.548 .016 
  TENURE -.490 1.379 -.058 -.355 .725 
  SECTOR 1.005 .662 .213 1.518 .139 
  INTRA X 
CATSIZE X 
GROWTH 
6.331 5.069 .412 1.249 .221 




Dominant function diversity, size and growth 
In model 9, we include in the multiple regression analysis (Model 1) the product DOM 
with LGSIZE and GROWTH (DOM x LGSIZE x GROWTH) as another independent 
variable. The results of this analysis are less conclusive than with the other models. 
The entry of this new variable (moderator variable) increases the adjusted R2 from 
0.362 (Table 5-20) to 0.385 (Table B-3), that is by 0.023, a small but highly significant 
amount (P<0.01). The triple interaction factor is not significant in this model (Table B-
3). 
Table B-3 Summary statistics of dominant function diversity moderated by growth and size 
  Model Summary 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate Sig. 
1 .723(a) .523 .385 1.78827 .001 
a  Predictors: (Constant), DOM X SIZE X GROWTH, INTRA, ICT, DOM, AGE, SECTOR, YEARS, 








Coefficients t Sig. 
    B Std. Error Beta     
1 (Constant) -7.644 3.565  -2.144 .038 
  INTRA 5.888 1.542 .488 3.819 .000 
  DOM .392 1.270 .043 .309 .759 
  LGSIZE .018 .282 .009 .063 .950 
  GROWTH -1.892 2.617 -.222 -.723 .474 
  CUL 3.528 1.066 .520 3.311 .002 
  ICT -.443 .552 -.120 -.803 .427 
  YEARS -.096 .048 -.259 -2.003 .052 
  AGE -5.522 2.264 -.338 -2.439 .020 
  TENURE -.993 1.195 -.122 -.831 .411 
  SECTOR 1.397 .608 .305 2.297 .027 
  DOM X 
SIZE X 
GROWTH 
1.489 .947 .478 1.573 .124 




We conducted this analysis considering the size of the company as a categorical 
variable. We divided the data sample into two categories, small firm (size below mean), 
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and big firms (size above mean). We removed of the sample six companies which 
where the closest to the mean. The results are not conclusive either. The entry of this 
new variable (moderator variable) increases the adjusted R2 from 0.362 (Table 5-20) to 
0.377 (Table B-4), that is by 0.015, a small but highly significant amount (P<0.01). 
The triple interaction factor is not significant in this model (Table B-4). 
Table B-4 Summary statistics of dominant function diversity moderated by growth and size as a 
category. 
 Model Summary 
 
Model R R Square 
Adjusted R 
Square 
Std. Error of 
the Estimate Sig. 
1 .737(a) .543 .385 1.83972 .003 
a  Predictors: (Constant), DOM X CATSIZE X GROWTH, INTRA, DOM, ICT, AGE, SIZECAT, SECTOR, 
YEARS, CUL, TENURE, GROWTH 
 
  Coefficients(a) 
 




Coefficients t Sig. 
    B Std. Error Beta     
1 (Constant) -8.276 3.757  -2.203 .035 
  INTRA 6.672 1.676 .560 3.980 .000 
  DOM .057 1.293 .006 .044 .965 
  SIZECAT .647 .639 .140 1.013 .319 
  GROWTH -.829 2.557 -.095 -.324 .748 
  CUL 3.393 1.211 .443 2.803 .009 
  ICT -.314 .598 -.078 -.524 .604 
  YEARS -.107 .055 -.282 -1.937 .062 
  AGE -6.530 2.528 -.405 -2.583 .015 
  TENURE -.330 1.363 -.039 -.242 .810 
  SECTOR .968 .659 .205 1.470 .151 
  DOM X 
CATSIZE X 
GROWTH 
4.859 3.443 .394 1.411 .168 





Educational background and functional diversity 
Dominant function diversity and educational background diversity 
Researches on functional diversity often go along with the study on educational 
background from both level and diversity perspectives. Educational background 
diversity is computed in the same way as dominant function diversity, the dominant 
area of study being the one in which the individual has the highest degree.  
The choice of curriculum can be linked to one’s personality and cognitive style 
(Holland, 1976). Educational background may influence the professional career of an 
individual. People who completed different curriculum are expected to handle different 
functions within a team. In our result, we can see a high correlation (0.822, p<0.01) 
between the educational background diversity within a team and its dominant function 
diversity.  
 
Intrapersonal functional diversity and educational level 
The level of education can be associated with cognitive abilities (Bantel and Jackson, 
1989), and thus with the ability to handle several functions either consecutively or 
simultaneously. Carpenter and Fredrickson (2001) emphasized the relevance of the 
team educational heterogeneity as a good predicator of the diversity of skills and 
cognitive processes. A high educational level could partially explain a high degree of 
intrapersonal functional diversity.  
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We tested this assumption with our dataset. We checked the normality, 
multicollinearity and homoscedasticity before regressing the intrapersonal diversity 
and the level of education controlling the years of work experience.  
 
  












All requested variables entered.a. 
Dependent Variable: INTRAb. 
 
Model Summary








Predictors: (Constant), YEARS, EDUa. 
 
Coefficientsa
.112 .064 1.742 .086
.077 .027 .295 2.829 .006













Dependent Variable: INTRAa. 
 
 
Results in Table B-5 shows that 21.8 % of the observed variation of the intrapersonal 
functional diversity is explained by the level of education and the years of experience. 
The results suggest that there is a very significant positive effect of Educational Level 
on Intrapersonal functional diversity (β = 0.295, p<0.01). The coefficients for the 
independent variables are listed in the Table B-5. 
 
From the above results, we can conclude that managers can assess efficiently the 
diversity potential of an employee through its educational background. Educational 
  113
background is an efficient tool to build up the relevant human resources. The Figure B-
2 includes the educational background in the functional diversity framework. 
Depending on the length of ones former professional background, it is not always 
possible to have various experiences. However, managers can assess ones potential to 
adapt to various contexts and tackle several functions. This research highlighted the 
positive relationship between the educational level and the intrapersonal diversity. The 
qualities needed to lead one’s career toward various function are related to the ones 
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We are writing to invite you and members of your senior staff to participate in a study on 
human resources management and innovation. This is a project conducted at the Industrial 
and Systems Engineering Department to understand the impact of employees' professional 
background on innovation. It should provide new insights into the ways in which a Small 
and Medium Enterprise (SME) like your own company could stimulate innovation through 
human resource management. 
 
For this purpose, we would be grateful if you could request your Management and Senior 
Professional staff to complete a questionnaire each as enclosed. All respondents will be 
treated in strict confidence; at no point will names of companies or individuals be revealed. 
The questionnaire should take less than 10 minutes to complete. You may submit the 
completed questionnaires either by fax or by mail using the envelopes provided, preferably 
within the next 2 weeks. We will be happy to send you a summary of the findings, should you 
wish.  
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Two weeks ago, we sent you some questionnaires on human resources management and 
innovation. If you have completed and returned the questionnaire to us, please accept our 
sincere thanks. If not, we would appreciate if you could complete and return them as soon as 
possible. This survey has been sent out to a variety of firms across different industry sectors; 
your information is very important to our study. Should you wish, we will send you a 
summary of the findings. 
 
If for any reason you do not have the questionnaire, please contact us and we will arrange for 
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Study of professional background diversity within 
employees of innovative Small and Medium Firms 
 
 
Please respond to each of the following questions. When a precise answer is not possible, please give your best 
approximation. 
 
Upon request, respondents who participate in the study will receive a copy of the report detailing the results of 
this survey. For this purpose, please complete the information at the end of the questionnaire. All information 
disclosed in the questionnaire will be kept confidential. 
 




1.  How many years have you been working (fulltime)? …….. Year(s) 
 
2.  How many years have you spent in each of the following functional categories, in your current and 
previous companies? 
If during a period of time you have worked in several functions, please split it into several periods according 
to the proportion of your time spent in each function. The sum of the number of years spent in each function 
should therefore be the length of your entire career. Where necessary, please approximate to the nearest half-
year (e.g. 3.5 years). 
 
General administration (e.g.: CEO, Managing Director, and support staff to 
CEO) 
…….. Year(s) 
Sales or marketing …….. Year(s) 
Finance or accounting …….. Year(s) 
Human resources management (include training) …….. Year(s) 
Research and development …….. Year(s) 
Purchasing …….. Year(s) 
Legal …….. Year(s) 
Quality assurance …….. Year(s) 
Equipment maintenance / management …….. Year(s) 
Distribution / Logistic chain management / Production planning …….. Year(s) 
Production / Manufacturing …….. Year(s) 
Others (please specify): ……………………………………… …….. Year(s) 
  
 
3.  Please indicate your education level and disciplines. 
A Level or Below ڤ 
 
 Diploma Bachelor or equivalent 
Master or 
equivalent PhD 
Arts ڤ ڤ ڤ ڤ 
Law ڤ ڤ ڤ ڤ 
Business ڤ ڤ ڤ ڤ 
Science, Engineering ڤ ڤ ڤ ڤ 
Others (please specify): ……………….. ڤ ڤ ڤ ڤ 
 
 
4.  What is your age? (circle one) 
 
20 or less 21-25 26-30 31-35 36-40 41-45 46-50 51-55 56 + 
 
 
5.  How many years have you spent with this company? …….. Year(s) 
 
 
6.  How many employees 
 
 are there currently in the company? …….. 
 were there two years ago in the company? …….. 
 were there four years ago in the company? …….. 
 
7.   
7.a What is the percentage of employees having a status equivalent to either one of the 
followings: Director, Manager, Senior Professional?  
…….. % 
7.b Are you part of this category of employees? ڤ Yes  
 ڤ No  
 
 
8.  How many product innovations have been introduced during the past two years? …….. 
Product innovation is considered as the introduction of a new or significantly improved product 
or service to the market. A product which has both product and service elements should be 
considered as two innovations.   
  
9.  How many process innovations have been introduced during the past two years? …….. 
Process innovation is considered as the adoption of a new or significantly improved production 
or service delivery process for the company. These adoptions usually lead to improvements in 











10.  Your company’s strategy is to compete by introducing 
new products and processes. ڤ ڤ ڤ ڤ ڤ 
11.  In your company, employees are encouraged to share 
knowledge within and outside the organization. ڤ ڤ ڤ ڤ ڤ 
12.  In your company, employees are encouraged to debate 
ideas. ڤ ڤ ڤ ڤ ڤ 
13.  In your company, employees are encouraged to learn and 
keep knowledge and skill up to date. ڤ ڤ ڤ ڤ ڤ 
14.  In your company, the generation of ideas is recognized 
and rewarded. ڤ ڤ ڤ ڤ ڤ 
15.  In your company, employees are encouraged to take 
controlled risks. ڤ ڤ ڤ ڤ ڤ 
16.  In your company, mistakes are tolerated and perceived 
as learning opportunities. ڤ ڤ ڤ ڤ ڤ 
17.  In your company, conflicts are handled constructively. ڤ ڤ ڤ ڤ ڤ 
18.  In your company, you spend most of your time on 
generating, sharing and experimenting new ideas or solutions. ڤ ڤ ڤ ڤ ڤ 
19.  In your company, the information communication 
technologies (ICT) are readily available to communicate and 
exchange ideas. 
ڤ ڤ ڤ ڤ ڤ 
20.  In your company, ICT are broadly used to communicate 









Company ………………………… Position ………………………… 
Address …………………………………………………………………………………… 
 …………………………………………………………………………………… 
Postcode ………………………… Country ………………………… 
Phone ………………………… Fax ………………………… 
Email …………………………………………………………………………………… 
  





All information will be kept confidential. 
 
Thank you for your participation. 
